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ABSTRACT 
 
Occupational ill-health statistics have consistently placed construction as a high risk 
industry. Younger workers (aged 15-24) constituting 24% of the UK construction workforce 
are a high risk group for occupational illnesses from more exposure to physical work factors 
including noise, vibrations and the handling of dangerous substances. The provision of 
effective training to young people entering the workforce is crucial in preventing 
occupational illnesses and improving the industry’s occupational health (OH) performance. 
However, whilst the delivery of training in industries such as healthcare and aviation has 
rapidly been shifting from pedagogical/instructional theoretical frameworks towards more 
learner-focused andragogical approaches rich in hands-on/experiential learning, training in 
the construction industry has not taken full advantage of new training approaches. 
 
This thesis aims to examine OH training methods for UK construction apprentices and 
evaluate the role and effectiveness of a simulation-based training strategy, in order to 
enhance the OH training for construction apprentices. It presents and adopts innovative 
wearable, hands on simulations that were designed and developed at Loughborough 
University, called LUSKInS (Loughborough University Sensory and Kinaesthetic Interactive 
Simulations), to assess their value and utility in the training of construction apprentices.  
 
In order to address the research aim and provide comprehensive answers to the research 
questions, the research adopted an inductive, multimethods approach, in which the 
collection and analysis of data combined quantitative and qualitative research methods. 
First, reviews of theories of learning and existing research utilising simulation learning tools 
in various educational settings were carried out, to gather insights into how people learn, 
the theoretical underpinning to the use of simulations as well as the efficacy of simulation-
based training. This analysis indicated that use of simulations that is based on the review 
and application of relevant learning theories has significant potential in enhancing the 
learning of construction apprentices. Furthermore, the analysis identified a need to move 
from traditional direct instructional training methods towards more experiential and learner-
centred methods in construction education and training. Accordingly, the subsequent use of 
wearable simulations in the study was guided by experiential and constructivist learning 
principles, meaning that the research participants were provided with interactive and 
engaging contextual experiences, which allowed them to actively construct their own 
understanding, as opposed to them passively acquiring OH information from external 
sources. 
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Second, fieldwork data was gathered through survey questionnaires, participant 
observations, semi-structured interviews and photo-elicitation. This involved construction 
apprentices and instructors from three colleges located in London, Midlands and Norfolk. 
Together, the quantitative and qualitative data confirmed that a traditional instructor-centred 
approach, which places emphasis on the passive transmission of information and the use of 
standardised presentations, texts and workbooks dominates the delivery of OH training for 
construction apprentices, despite many of the trainees in the study expressing a preference 
for highly engaging, active or hands-on methods of learning to passive, information-based 
approaches. It was clear from the findings that by failing to take into consideration the 
diversity in learning preferences among the trainees and the crucial role of interaction and 
learner participation in the learning process, the existing instructional strategies do not 
effectively support the learning of construction apprentices. Notably, the findings revealed 
that the prevailing views of training amongst instructors and their leaders, which endorse 
direct instructional strategies and uniformity, create barriers for opportunities to create and 
utilise more progressive learner-centred training strategies for construction apprentices. 
 
The findings related to the impact of the wearable simulations indicated that the use of 
hands-on simulations can be beneficial to the learning of construction apprentices. The 
simulations were found to be effective in developing the apprentices’ understanding of OH 
illnesses, as well as in changing some of their attitudes, particularly towards prioritising their 
health at work and adopting correct work practices, for example, wearing appropriate 
protective clothing when carrying out their work. In addition, the findings also showed that 
the simulations were largely perceived to be enjoyable, engaging and easier to understand 
compared to traditional training methods. However, challenges associated with the use of 
simulations were also identified, including the relatively high costs in terms of both time and 
money required in their development and implementation as well as challenges associated 
with trainer competence and adapting curricula to the newer training approach. 
Based on the empirical evidence and the related theoretical explanations, the study 
develops a set of propositions which not only challenge the current training paradigm, but 
more importantly identify the factors that can optimise the OH training of construction 
apprentices and overcome some of the barriers that were identified. In addition, a 
conceptual framework and typology of trainees’ learning styles are developed, in order to 
provide some practical guidance on how appropriate training strategies can be selected, as 
well as assist the wider application and integration of simulation learning tools.  
Keywords: construction industry; occupational health; construction apprentices; younger 
workers; training; learning; learning styles; experiential learning; simulations; LUSKInS. 
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Chapter One: Introduction to the research 
1.1 Introduction  
This introductory chapter discusses the background of the thesis (section 1.2) and provides 
a rationale for the research (section 1.3). This is followed by a presentation of the key 
research questions in section 1.4 as well as the research aim and objectives (section 1.5). 
The chapter concludes with an outline of the structure of the thesis (section 1.6). 
1.2 Research Background 
1.2.1 The problem 
Occupational illnesses are a significant problem for the construction industry and for society 
as a whole. In the UK, the 2014/2015 Labour Force Survey estimated that 69 000 people 
whose current or most recent job in the previous year was in construction, suffered from an 
illness (longstanding and new cases) which was caused or made worse by their job (HSE, 
2015). A total of 1.2 million working days, equivalent to 0.8 days per worker were lost due to 
self-reported work related illness (HSE, 2015). In addition, HSE have published figures that 
show that the industry significantly exceeds the all-industry incidence rates with respect to 
musculoskeletal disorders, occupational dermatitis, asthma, work related hearing loss, 
mesothelioma and asbestosis (HSE, 2015). The 3 year average incidence rate (2011-2013) 
for work-related ill health was in fact reported to be 30% higher than for all industries (HSE, 
2015). Figure 1.1 shows how construction compares with all industries, in terms of the 
estimated rates of total cases of self-reported work-related illness. 
 
 
 
Figure 1.1: Estimated total cases of self-reported work-related illness (HSE, 2015) 
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It is clear from Figure 1.1 that the construction industry’s occupational health (OH) 
performance is poorer when compared to other industries. Whilst the rates of total cases 
over time suggest a downward trend (a fall of around 32% between 2001/02 and 2013/14 
(HSE,2015)), the fact that so many people continue to suffer ill health as a result of their 
engagement within the industry is a cause for significant concern. The economic and 
human costs related to occupational illnesses are substantial. For instance, in 2013/2014, 
69, 000 workers in construction reported a work-related illness, compared to 65,000 non-
fatal workplace injuries (HSE, 2015). This resulted in a total economic cost of workplace 
injuries and illnesses in construction of an estimated £0.9 billion (£0.5 billion injury and £0.4 
billion illness), accounting for around 7% of the total cost across all industries (HSE, 2015). 
Shearn (2003) lists the direct organisational costs that employee health impacts upon, 
including insurance premiums, litigation costs, sick pay costs, production delays, accident 
costs and product and material damage. Lingard (2013) identifies the human impacts of 
occupational illness to include impaired domestic and daily function, strained family 
relationships, negative psychological and behavioural responses, stress and loss of 
vocational function. Whilst the human effects are difficult to quantify, their impacts on the 
industry’s performance and society as a whole are considerable.  
 
Presenting further challenges to the industry are the changes in education and training 
arrangements, which are resulting in greater numbers of younger people (aged 15-24) 
entering work. For example, the Young Apprentice Programme in the UK provides a 
construction qualification for 14-16 year old learners, and includes up to 40 days of work 
experience over the two year period. It is estimated that 24% of the UK construction 
workforce is made up of younger workers (HSE, 2013). These younger workers (YW) suffer 
occupational injury at higher rates than older workers and are more exposed to physical 
work factors including noise, vibrations, heat or cold and the handling of dangerous 
substances in the workplace (European Statistics on Accidents at Work (ESAW), 2007). 
Occupational illnesses, which often need cumulative exposure and or latency period to 
develop, will likely take a long time, even many years, to manifest in the workers. The 
successful integration of young people into work is therefore important, in order to optimize 
their chances to become healthy older workers. The protection of their health is critical to 
the industry’s sustainability, its long term economic performance and also of great 
importance for young people themselves, for their overall management of life, health and 
well-being.  
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It is worth mentioning at this point, that the work in this thesis does not deliberately focus 
upon general work accidents and the management of occupational safety, as these have 
been extensively covered in the literature when compared to health issues (Gibb, 2010, 
Donaghy, 2009). Moreover, as Donaghy (2009) points out, “while significant progress has 
been made by the construction industry on safety issues, it has failed to achieve the same 
for ill health”. Thus, this research focuses on OH, driven in part by the limited research into 
this area and the observation that ill-health continues to affect a larger number of workers 
compared to workplace “accidents”. Adopting the World Health Organisation’s definition of 
“health”, health is considered as “the complete physical, mental and social well-being and 
not merely the absence of disease or infirmity (WHO, 1992). Accordingly, OH aims to 
prevent ill health rather than cure it, and focuses on the protection and promotion of the 
health of workers by preventing and controlling occupational diseases and by eliminating 
occupational factors and conditions hazardous to health at work (WHO, 1992). It is 
therefore imperative that the OH of workers is taken seriously and properly managed, for 
the reasons cited at the beginning of this section. 
 
1.2.2 Response to the problem: OH interventions 
1.2.2.1 Legislative approach 
Cameron and Duff (2007) and Snashall (2005) note that attempts to address the OH 
problem in the industry have traditionally focussed on engineering control or legislation, 
such as the Health and Safety at Work (etc.) Act, 1974, the Safety at Work Regulations 
1992, The Management of Health and Safety at Work Regulations (1999) and the 
Construction (Design and Management) Regulations 2015. The Health and Safety at Work 
Act, for example, prescribes general duties imposed on employees and employers. Under 
the Act, an employer has a legal obligation to provide information, instruction, training and 
supervision as is necessary to ensure, so far as is reasonably practicable the health and 
safety (H&S) at work of his employees. The Act is also the primary legislation used in the 
enforcement of OH standards in the UK. Other legislation serves to provide direction and 
the process that must be followed. For example, the Approved Codes of Practice (ACOPs) 
give direction about the type of OH training necessary to meet legal obligations. They also 
indicate the training providers approved to supply training courses.  
 
While the law may serve to lay down standards and to enforce those standards, limitations 
of the legislative approach have been highlighted by authors including Lehtola et al, (2008), 
Cameron and Duff (2007), Gherardi and Nicolini (2002) and Rasmussen (1997). 
Rasmussen (1997) argued that control of activities and their safety by the prescriptive 
command-and-control approach deriving rules of conduct top-down may be effective in a 
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stable society where instruction and work tools at all levels can be based on task analysis. 
However, the present dynamic society brings with it some dramatic changes in conditions, 
for example, a very fast pace of change of technology is found at the operative level within 
many industries, including construction. Furthermore, companies today live in a very 
aggressive and competitive environment which will focus the incentives of decision makers 
on short term financial and survival criteria rather than long term criteria concerning health, 
safety and environment (Rasmussen, 1997). This last point is particularly significant in 
construction, where systems of competitive tendering, as well as the practice of awarding 
contracts to the lowest bidder (Lingard and Rowlinson, 1997) are widespread. Thus, these 
issues and trends have a significant effect on the necessary approach to the management 
of OH. Cameron and Duff (2007) point out that limitations of the legislative approach have 
been recognised in other industries, with several manufacturing industries shifting emphasis 
from enforcement to persuasion. Cameron and Duff (2007) make the suggestion that 
engineering controls as well as other supplementary non-engineering interventions for 
example, behaviour-based techniques, which aim to improve H&S performance by 
promoting behaviours critical to health and safety (for example, training, goal-setting and 
feedback) are required to effectively manage occupational health issues.  
 
1.2.2.2 Worker training 
The provision of training to employees is widely acknowledged  as a fundamental 
requirement for preventing occupational illnesses and improving the industry’s OH 
performance, particularly among young people entering the workforce who are still 
developing their attitudes, skills and competencies (Gibb et al. 2014, Chin et al. 2010, 
Sokas, 2009, Mowlam et al. 2010). For example, in a study of construction trainees who 
received hazard awareness training, improvements in knowledge and attitudes were 
demonstrated (Sokas, 2009). Moreover, the provision of training by employers is an explicit 
requirement of the UK’s health & safety legislation. For example, the Management of Health 
and Safety at Work Regulations (1999) specify the need for training that goes beyond 
induction training, stating that training must be repeated periodically.  As far as the training 
of younger workers is concerned, the Regulations state that an employer must consider 
“the extent of H&S training needed” by young employees in order to enable them to work 
without putting themselves and other people at risk. 
 
Despite the fact that the OH law stipulates the requirement for training and many authors 
are agreed that OH training must take place in order to prevent occupational illnesses, 
there is a lack of clarity, both in the law and in literature, about precisely what that training 
should entail and crucially how it should be delivered in practice. As a result, employers and 
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training providers are left to decide on the extent of the training required by the workforce, 
what that training should be as well as the method of delivery. The practical difficulty here is 
the existence of a variety of training methods or strategies, that can be adopted and the 
challenge of incorporating relevant and valuable content into these, given the diverse 
characteristics of the construction workforce as well as the way that construction work is 
typically organised (Wilkins, 2011). Examples of methods that can be used for OH training 
include passive lecture-based approaches, videos, pamphlets, handbooks or other written 
materials, computer-based instruction as well as more active, interactive methods such as 
hands-on demonstrations, discussions and simulation-based methods. In Chapters two and 
three, more detailed discussions on the nature of such methods as well as their underlying 
theoretical conceptions are provided. Crucially, the discussions (Sections 2.3.1 and 2.3.2) 
reveal a shift in the assumptions about learning as well as the characteristics of learners 
towards theoretical frameworks that favour active participation of self-directed, reflective 
learners. Traditionally, the dominant model of pedagogy, defined by Knowles (1980), as 
“the art and science of teaching children”, was based on observations of teaching simple 
skills such as reading and writing skills to young children. The model assumed that learners 
are passive recipients of knowledge known to have stood the test of time. The teacher 
carries the responsibility for determining “what is to be learned, when it is to be learned, 
how it is to be learned, and if it has been learned” (Knowles, 1980). Consequently, training 
strategies that traditional pedagogy prescribes include fact-laden lectures, assigned 
readings, rote memorising and examinations (Knowles, 1980).   
 
In recent decades, however, learning theorists including Knowles (1980), Dewey (1998), 
Kolb (1984, 2015) (Section 2.3.2) opposed to the viewpoint that knowledge is existing, 
awaiting to be transmitted or imposed from external sources, place learner interaction, 
participation and concrete experience at the centre of the learning process. For example, in 
advocating for and developing the concept of andragogy (the art and science of helping 
adults learn), Knowles (1980) argued that assumptions of the pedagogical model did not 
apply to adult learners. Knowles instead advocated learner control over learning objectives, 
strategies, resources as well as criteria and means of evaluation. This was predicated upon 
key assumptions about adult learners’ ability and need to take charge of their own learning 
as they mature. He stated that as individuals mature, their self-concept moves from one of 
being a dependent personality toward being a self-directed human being; and they 
accumulate a reservoir of experience that becomes an increasingly rich resource for 
learning (Knowles, 1980). Consequently, the kinds of learning sought by educators 
operating within this framework are active, experiential, collaborative, reflective and 
interpretive (Table 2.2).  
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On the other hand, a look at the extant literature indicates that many construction courses, 
including OH training courses, have predominantly been taught in the traditional classroom-
based lecture format for many years (Goedert et al. 2011, DeshPande and Huang, 2009, 
Harfield et al. 2007, Mawdesley, 2011, Betts and Liow, 1993). However, the efficacy of 
traditional approaches to learning has been questioned and received much criticism from 
contemporary learning theorists, for instance, for their emphasis on the acquisition of 
abstract knowledge; emphasis on auditory learning as opposed to other learning styles 
such as visual or kinaesthetic learning; and the risk of information loss due to their passive 
nature; and for their failure to consider the fact that a great deal of learning is inherently 
social and requires active participation/interaction of learners (Chapter Two, Section 2.3).  
 
In view of such limitations of the traditional training approaches and the advent of 
progressive learning theories as well as the rapid change in the nature of training methods 
in recent decades (Kolb, 2015, Brooks and Brooks, Fosnot, 2005), a range of research 
studies have called  for a need to move from traditional training methods towards more 
experiential and learner-centred methods in construction education and training (Goedert et 
al. 2011, DeshPande and Huang, 2009, Harfield et al. 2007, Betts and Liow, 1993). For 
example, DeshPande and Huang (2008) argue that advances in technology have prompted 
a need to change traditional lecture-based methodology towards an active multi-sensory 
experiential learning methodology. Similarly, Goedert et al. (2011) argue that emerging 
technologies such as simulation learning tools address the fundamental need to 
reinvigorate instructional methods in construction education, which “have changed little in 
over a century”.  
 
As a result, the move beyond the traditional instructor-centred paradigm appears to be 
gaining acceptance, as evidenced by the emerging interest in experience-based learning 
and the use of new technologies such as simulations in the industry’s educational effort 
from a few authors (for example, Goedert et al. 2011, Austin and Soetanto, 2010,  
DeshPande and Huang 2008, Nikolic et al. 2011, Al-Jibouri et al. 2005, Korman and 
Johnston 2013 and 2011, Wallen and Mulloy 2006 and Guo et al. 2012). However, none of 
the researchers in construction have explored the value of experience-based learning 
utilising simulations for OH training, and specifically of young construction apprentices. 
Without this knowledge and understanding, the industry’s training efforts to mitigate 
occupational illnesses may not fully realise their intended goal. This study fills this void in 
the literature, by employing wearable or hands-on simulations, called LUSKInS 
(Loughborough University Sensory and Kinaesthetic Interactive Simulations), to assess 
their role and perceived effectiveness in the OH training of construction apprentices. 
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Chapter Three (Section 3.5) provides more details on the simulations, together with a 
rationale for their use in this research. The following section discusses further the key 
drivers for this research and provides a justification of the research in the process.  
1.3 Justification of the research 
There are two key drivers for this research:  
1) The importance of protecting and managing the health of vulnerable, young 
construction apprentices 
2) The research gaps in relation to: 
(a) the effectiveness of OH training available to construction apprentices 
(b) exploring the value of experience-based learning utilising simulations for OH 
training, and specifically of young construction apprentices 
1.3.1 Younger workers’ vulnerability to occupational injuries and illnesses 
Previous research around the world has consistently suggested that young people are at 
greater risk of workplace injuries and illnesses compared to older workers (HSE, 2002; 
Mowlam et al. 2010; Screenivasan, 2001; Salminen, 2004; Schulte et al. 2005). For 
example, in a global literature review of occupational nonfatal and fatal injuries studies, 
Salminen (2004) found that the majority (56%) of 63 nonfatal studies reviewed showed that 
young workers had a higher injury rate than older workers. European statistics confirm that 
young people are more likely to suffer occupational injury than older workers.  According to 
the European Statistics on Accidents at Work (ESAW) (2007), young workers are more 
exposed to physical work factors including noise, vibrations, heat or cold and the handling 
of dangerous substances. ESAW (2007) reported that, in 2003, 4.7% of young workers 
aged 18-24 years had an occupational accident with more than three days lost, compared 
to an average of 3.3% for the working population. In the United States, the U.S. National 
Institute of Occupational Health (NIOSH) estimates that 200 000 workplace injuries occur 
each year among workers under the age of 19 (Loughlin and Frone, 2004).  
A number of reasons why young people are more at risk have been suggested. These 
include inexperience, physical and psychological immaturity and employers’ lack of 
provision of appropriate training, supervision and safeguards (Wegman and Davis 1999, 
Screenivasan, 2001, Mowlam et al, 2010). Wegman and Davis (1999) pointed out that 
unlike most adult workers, young people frequently move in and out of the labour market, 
changing jobs and work schedules as they respond to changes in labour market conditions, 
employers’ needs and their own personal circumstances. This might mean that young 
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people may not be at the same work place long enough to be fully trained, or the employer 
may not be interested in training them as they expect them to leave entry-level jobs.  
Studies such as those by Breslin et al. (2007) and Chin et al. (2010) have also identified 
that a large proportion of young workers do not receive occupational H&S training. 
Moreover, H&S training may be insufficiently preparing young people to identify risks and to 
advocate for H&S in the workplace, contributing to higher incidence rates (Chin et al. 2010). 
The study conducted by Zakocs et al. (1998) found that even when youth were provided 
with training, workers felt that the training was ineffective in preparing them for hazardous 
conditions. Runyan and Zakocs (2000) argue that the problem of worker injury among 
young workers requires attention to the diversity of development within the age group. The 
researchers noted the need to structure training interventions to take account of cognitive 
differences among young workers as well as between young and adult workers. 
In addition, the ability to engage in consultation with employers in relation to OH is likely to 
be particularly difficult among vulnerable worker groups, which include the younger, older, 
migrant and temporary workers. HSE (2009) define a vulnerable worker as “someone 
working in an environment where the risk of being denied employment rights is high and 
who does not have the capacity or means to protect themselves from that abuse”.  As new 
and inexperienced workers who are often employed in low paid or part-time jobs on a 
temporary or informal basis, young workers may not know their legal rights, or be lacking in 
self-confidence, communication or social skills to express occupational H&S concerns 
(Loughlin and Frone, 2004). The young workers in Zakocs et al.’s (1998) study reported 
that they felt intimidated about voicing their concerns to managers, partly because they 
believed their managers saw them as expendable. As well, these young workers perceived 
that their managers were not concerned about their H&S and often failed to provide training 
and basic protective equipment (Zakocs et al. 1998). Breslin et al. (2007) also reported 
reluctance to voice safety concerns particularly among young male workers in industries 
including construction. The young workers were reported to accept workplace injury “as part 
of the job”, to which Breslin et al. (2007) suggested is related to the youths’ subordinate 
status in the workplace and their perceived lack of control to improve their work conditions. 
 
Therefore, these studies highlight the importance of providing effective training to this group 
of workers, so that they are fully aware of the occupational hazards and illnesses which are 
likely to affect them in their working lives, and they can take appropriate measures to 
protect and enhance their health at work. As argued in section 1.2.1, the protection of 
younger workers’ health is critical to the construction industry’s sustainability, its long term 
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economic performance and also of great importance for young people themselves, for their 
overall management of life, health and well-being.  
 
1.3.2 The research gaps 
The second driver for this research is derived from the existing gaps in the literature in 
relation to: 1) the effectiveness of OH training implemented for construction apprentices and 
2) exploring the value of experience-based learning utilising simulations for OH training, 
and specifically of young construction apprentices.  
 
Each year, construction organisations provide many hours of OH training for their 
employees, largely to meet their legal obligations (HSE, 2003, Robson et al. 2010).  
However, the expense required to conduct such training, in terms of time, effort and money, 
calls for research that assesses the effectiveness of that training in meeting its intended 
goals. Moreover, in view of the high rates of ill health reported in section 1.2.1, it is critical to 
gain an understanding of the factors that can contribute to more positive outcomes. A 
review of the literature, however, reveals that little research exists on the effectiveness of 
training available to construction workers or on the factors that can positively impact on the 
training effectiveness i.e. factors that influence the learning process. In fact, one study by 
Wilkins (2011), which considered construction workers’ perceptions on health and safety 
training programmes in general, found a workforce dissatisfied with the training that they 
were provided with. Wilkins (2011) makes the suggestion that the manner in which training 
is delivered may be inhibiting workers’ understanding of OH in the workplace. In addition, 
Wilkins (2011) notes the "literacy deficit" that exists among construction workers and 
argues that the demographics and diversity of the construction industry, including age, 
experience, educational attainment and levels of literacy, have to be considered when 
developing training programmes.  
 
Moreover, recent literature has called for a need to move from the prevalent traditional 
lecture-based training methods and improve construction education and training by 
incorporating more progressive experiential and learner-centred training methods such as 
simulations (Goedert et al. 2011, DeshPande and Huang, 2009, Harfield et al. 2007, 
Mawdesley, 2011). However, as previously pointed out in section 1.2.1.2, even though 
there have been attempts to utilise simulations in a number of construction courses, and 
such efforts have reported some positive outcomes, there is a clear dearth of work that 
assesses the value and utility of the experiential learning method for OH training, and 
specifically of young construction workers.  It appears that the authors attempting to 
advance construction education through use of simulations have focussed on describing 
  
10 
 
the current state of affairs and presenting and developing various simulation tools (that are 
mainly computer-based) to meet different learning concepts and construction processes, for 
example, bidding, scheduling, planning, management and control of construction projects 
but not occupational health (e.g. in the studies by Goedert et al. 2011, Nikolic et al. 2011, 
Al-Jibouri et al. 2005 and Korman and Johnston 2013, 2011).  
Also, it appears that potentially relevant learning theories have not necessarily been utilised 
or incorporated into the design, development and implementation of most of the training 
utilising simulations. Burke et al. (2006) point out that training initiatives such as simulation-
based training in this research, ought to be based on the review and application of relevant 
learning theories. Burke et al. (2006) consider the principles in learning theory to have the 
potential to lead to new training approaches as well as novel research methodologies that 
would better address research questions. Thus, it is argued in this thesis that the failure to 
conceptualise simulation-based training initiatives from a learning theory perspective makes 
it difficult for other researchers and practitioners to effectively design and use simulations, 
and can result in training interventions that are not consistent with learning theory.  
It is interesting, therefore, to study how simulations may be applied effectively to OH 
training, based on the review and application of relevant learning theories, in order to fill this 
gap in the literature, and most importantly to prevent occupational illnesses and enhance 
the OH of younger construction workers. Accordingly, in Chapter Two, this research 
provides an explicit review of the learning theories that underpin use of simulations and 
subsequently explores their applicability and value to OH training of construction 
apprentices. In the end, some recommendations and a conceptual framework, which may 
be used to guide future use of simulations are presented (Sections 7.2 and 7.3). The 
following section presents the research questions, derived from the literature outlined 
below.  
1.4 Key Research questions 
Bresnen et al. (2004) and Loosemore et al. (2003) highlight the fact that intrinsic 
characteristics of the construction industry have potential implications for the provision of 
effective OH training. For example, the fact that construction is a project-based industry is 
an important contextual issue. Bresnen et al. (2004) note that project-based organisations 
pose particular challenges for attempts to diffuse and embed new knowledge and learning 
within the firm due to their decentralised nature and time-constrained ways of working.  As 
projects are often one-off, self-contained, temporary worksites consisting of a complex mix 
of different trades and activities, they do not fit into routine organisational processes 
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(Bresnen et al. 2004). The regular secondment and movement of staff between projects is 
also common, given the phasing of project activity across and within the design and 
construction stages and the transient and time-pressured nature of project activity (Bresnen 
et al. 2004). In such an environment, training activities are often assumed to be expensive 
in terms of both the cost and time (Loosemore et al. 2003). According to Loosemore et al. 
(2003), this is partly due to a widely held view that the majority of formal training activities 
require key project-based staff to be removed temporarily from their operational 
responsibilities, causing additional pressure for already overstretched teams. 
 In addition, much of the construction industry’s work is subcontracted out and workers are 
employed on short-term, fixed contracts and then released at the end of a project. 
Loosemore et al. (2003) point out that such employment arrangements may erode the 
incentive for training investment. Moreover, as stated by Loosemore et al. (2003), the small 
subcontractors who employ the vast majority of the construction workforce confuse training 
responsibilities and are so highly geared that long-term investments in training have been 
difficult. Even in major organisations, training and development activities are often 
squeezed in the face of programme pressures and small profit margins, and there is little 
sense of paternalism towards the subcontractors they employ (Loosemore et al. 2004).  
Clearly, there is a need to explore the extent to which the aforementioned features impact 
upon the provision of OH training for the younger workforce. Accordingly, this research 
investigated the following question: 
Research question one (RQ1): What are the key contextual influences that impact 
upon OH training initiatives and the choice of training 
methods for construction apprentices? 
In highlighting the need to improve construction education and training by incorporating 
advances in simulations (Chapter Three, section 3.3.2), Goedert et al. (2011) point out 
some of the limitations associated with traditional instructional methods. They argue, for 
example, that there is an expectation from instructional methods and approaches in 
construction education that learners need to adapt to traditional delivery methods instead of 
delivery adapting to the learners. Goedert et al. (2011) make the claim that this poses a 
problem particularly with the younger “internet generation” who have grown up surrounded 
by digital technology, spend hours playing computer games and have difficulty maintaining 
enthusiasm and attention for traditional learning methods. Likewise, Korman and Johnston 
(2011) raise a similar point about the current generation of learners, and call for a transition 
in construction teaching methods towards tools and techniques from the gaming world, that 
provide opportunities to engage, enjoy and learn. A study by Mowlam et al. (2010), which 
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investigated the best ways of communicating H&S messages to young learners in 
vocational education and training, including construction trainees found a preference 
among young learners for modern, interactive and innovative ways of learning, as opposed 
to the traditional didactic methods.  
On the other hand, authors have also pointed out that that many construction courses, 
including OH training courses, continue to be taught in the traditional classroom-based 
lecture format, despite calls for a need to change, to incorporate more progressive and 
interactive training methods into construction education and training (for example, Goedert 
et al. 2011, DeshPande and Huang, 2009, Harfield et al. 2007, Betts and Liow, 1993). In 
addition, literature on learning styles (Chapter Two, section 2.2.3) advances the view that 
individuals have different preferences for learning, and therefore, training can and should 
be matched to the learning style preferences of particular learners, in order to enhance their 
learning (Mowlam et al. 2010, Chen et al. 2011, Fleming, 2001). Other authors, for 
example, Burke et al. (2006) stress the importance of implementing training initiatives 
based on the review and application of learning theory principles. Despite these diverse 
perspectives, the research gaps identified earlier (Section 1.3.2) remain insufficiently 
addressed. Research has yet to provide an empirically grounded understanding of precisely 
how construction apprentices learn as well as how OH training can be effectively delivered 
to enhance their learning. Accordingly, this research sought to answer these important 
questions: 
Research question two (RQ2): What are the learning preferences of construction 
apprentices? 
Research question three (RQ3): What OH training methods and learning theories (if 
any) are being utilised within construction to support 
the learning preferences of construction apprentices? 
Research question four (RQ4): What are the apprentices’ perceptions of the training 
methods implemented for their OH training? 
In regards to calls for improving construction training methods by incorporating more 
progressive training methods (as presented earlier in section 1.2.1.2), simulation-based 
learning (which can occur either in face-to-face settings or virtual environments), represents 
an experiential approach to learning and a departure from the traditional instructor-centred 
paradigm (Chapters Two and Three). Thus, much emphasis is placed on the act of 
participation by the learner or self-experiences, to allow learners to create their own 
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knowledge and understanding of the subject matter, as opposed to the traditional notions of 
learning from passive instruction or texts.  
 
A number of strengths of adopting simulation-based training have been reported in the 
learning literature (Chapter Three, sections 3.3 and 3.4). For example, Piercy et al. (2012) 
state that simulation tools offer benefits, which include the active engagement of learners, 
the stimulation of subject interest, the opportunity to learn how to work in diverse groups, 
the acquisition of high order skills (teamwork, communication, conflict resolution, 
presentation, etc.), the application of theory to practice and the chance to try out ideas in a 
safe environment. Other authors have also claimed that educational simulations are more 
suited to the younger generation of learners due to their ability to provide opportunities to 
engage, enjoy and learn (e.g. Korman and Johnston, 2011, Goedert et al. 2011).  
 
However, there are limitations or challenges associated with the use of simulations, which 
have also been reported in the literature (Section 3.4). For instance, Clarke (2009) 
highlights the problem of uncertainty among educators over how to develop, use and 
integrate simulations successfully into existing curriculum as well as the limited access to 
the required resources (i.e. technological infrastructure/software, including technical 
support), which may be linked to lack of funds and in-house ability, particularly in smaller 
institutions. Pasin and Giroux (2011), Austin and Soetanto (2010) and Ezz et al. (2012) 
have also pointed out the relatively high cost of simulations, in terms of both money and 
time required in their development, testing and implementation. For example, in the case of 
computerised simulations, there must be sufficient computers available for all participants to 
use, and the simulations may have to be adapted whenever new software versions are 
introduced (Pasin and Giroux, 2011). Other authors have also noted that the learning 
process engendered by these simulations may not suit all learners; hence, the learning 
experience could be enhanced further by the application of various learning mechanisms 
from the field of educational research (Long, 2010).  
 
Therefore, it was in this research’s interest to investigate the effects of the hands-on 
simulations, in terms of their impact in raising awareness and changing attitudes of the 
apprentices to OH matters as well as their benefits and challenges from the participants’ 
points of view. Accordingly, the research investigated the following questions: 
 
Research question five (RQ5): What impact can wearable simulations for occupational 
illnesses have in improving the OH knowledge or 
awareness of construction apprentices and changing 
their attitudes towards OH matters?  
  
14 
 
Research question six (RQ6): What are the perceived benefits and challenges of 
utilising interactive simulation learning tools by 
construction apprentices and trainers? 
 
And finally, it was important, following a reflection on the study findings as well as the 
various literature submissions, particularly those which focus on progressive pedagogies 
including constructivist and experience-based learning (Section 2.3.2) as well as those 
which propose ways to revolutionise traditional didactic training approaches in construction 
(Section 3.3.2), to investigate the following two questions:  
 
Research question seven (RQ7):  How can OH training interventions for construction 
apprentices be improved? 
 
Research question eight (RQ8): How can the experiential learning framework be utilised 
for simulation use, in order to achieve the most 
effective training for construction apprentices? 
 
The following section states the research aim and objectives that will answer the eight 
research questions above. 
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1.5 Research aim and objectives 
In seeking the answers to the research questions and investigating the literature 
submissions stated above, this study aims to: 
 
Examine occupational health training methods for construction apprentices and evaluate 
the role and participants’ perceptions of the effectiveness of a simulation-based learning 
strategy, in order to enhance the OH training for construction apprentices. 
 
In order to achieve the research aim, the specific objectives are as follows: 
 
1. To identify the contextual factors that impact upon OH training initiatives for 
construction apprentices. 
2. To review learning theories and models, in order to assess their applicability to the 
use of simulation training tools for construction apprentices. 
3. To examine the evidence (theoretical and practical) so as to: 
a) Identify the learning preferences of construction apprentices; 
b) Identify the current training methods implemented for construction 
apprentices; 
c) Describe the usefulness of simulations for learning in various educational 
contexts including construction. 
4. To describe the development of innovative wearable simulations of occupational ill 
health conditions – LUSKInS (Loughborough University Sensory and Kinaesthetic 
Interactive Simulations. 
5. To evaluate the impact of the LUSKInS in improving the OH knowledge and 
attitudes of construction apprentices. 
6. To produce theoretical propositions and a conceptual framework, that provide 
guidance on the use and integration of simulation training tools.  
Table 1.1 shows the relationships between the research aim, objectives and related 
research questions. 
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Table 1.1: Research aim and objectives and related research questions 
Research Aim 
Examine occupational health training methods for construction apprentices and evaluate the role 
and participants’ perceptions of the effectiveness of a simulation-based learning strategy, in order 
to enhance the OH training for construction apprentices. 
Research Objectives Research Questions 
RO1. To identify the contextual factors 
that impact upon OH training initiatives for 
construction apprentices. 
RQ1. What are the key contextual influences that 
impact upon OH training initiatives and the choice of 
training methods for construction apprentices? 
RO2. To review learning theories and 
models, in order to assess their 
applicability to the use of simulation 
training tools for construction apprentices. 
 
RQ8. How can the experiential learning framework be 
utilised for simulation use, in order to achieve the 
most effective training for construction apprentices? 
 
RO3. To examine the evidence 
(theoretical and practical) so as to: 
a) Identify the learning preferences of 
construction apprentices; 
 
b) Identify the current training methods 
implemented for construction apprentices; 
 
c) Describe the usefulness of simulations 
for learning in various educational 
contexts including construction. 
 
RQ2. What are the learning preferences of 
construction apprentices? 
 
RQ3. What OH training methods and learning 
theories (if any) are being utilised within construction 
to support the learning preferences of construction 
apprentices? 
 
RQ4. What are the apprentices’ perceptions of the 
training methods implemented for their OH training? 
RO4. To describe the development of 
innovative wearable simulations of 
occupational ill health conditions – 
LUSKInS (Loughborough University 
Sensory and Kinaesthetic Interactive 
Simulations. 
 
RO5. To evaluate the impact of the 
LUSKInS in improving the OH knowledge 
and attitudes of construction apprentices. 
 
RQ5. What impact can wearable simulations for 
occupational illnesses have in improving the OH 
knowledge or awareness of construction apprentices 
and changing their attitudes towards OH matters?  
 
RQ6. What are the perceived benefits and challenges 
of utilising interactive simulation learning tools by 
construction apprentices and trainers?  
RO6. To produce theoretical 
propositions and a conceptual framework, 
that provide guidance on the use and 
integration of simulation training tools. 
RQ7. How can OH training interventions for 
construction apprentices be improved? 
 
RQ8. How can the experiential learning framework be 
utilised for simulation use, in order to achieve the 
most effective training for construction apprentices? 
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1.6 Thesis structure 
The thesis is organised into eight chapters as summarised in the following sections.  
Chapter One – Introduction: This chapter introduces the research. It begins by defining 
the research problem and outlining the rationale for the research. The key research 
questions, aim and objectives of the study are provided next, followed by a synopsis of the 
contents of the chapters that follow. 
Chapter Two – Learning theory – theoretical foundation of simulation-based learning: 
This is a literature review chapter, the main purpose of which is to explore the various 
theories and concepts that provide some understanding to how people learn and what is 
known about the effectiveness of training. Of particular relevance to the aims of this 
research is the discussion on constructivist and experiential learning theories, which 
provide a theoretical underpinning to the use of simulations. In addition, some research 
examples to demonstrate diverse applications of the various theories are also provided. 
Chapter Three – Wearable simulations – background and rationale for development 
and implementation: This chapter presents the second part of the literature review, but 
specifically focusses on the literature related to the use of simulations. Initially, it presents 
an overview and synthesis of the concept of simulations, as an experiential learning 
methodology. Extant applications of simulations in various educational contexts including 
construction are then examined, in order to investigate the importance and use of 
simulation tools in training. The chapter also elaborates on the reported benefits of using 
simulations as well as limitations or challenges associated with using the training approach. 
The wearable simulations (LUSKInS) that were employed for this research are then 
presented in the penultimate section of the chapter.  
Chapter Four – Research methodology: This chapter provides an explanation of how this 
research was carried out and the specific steps involved, in order to answer the research 
questions. The nature of the research questions, objectives and phenomenon under 
investigation largely determined what method was appropriate and valid. The first section in 
the chapter provides a discussion on the paradigms and associated philosophical 
assumptions of the different methods of conducting research. A description of the research 
strategies considered for the research and justification of the use of the multi-method 
approach then follows. The data collection and analytical techniques employed are 
described in turn, and their relative merits and limitations discussed. A description of the 
research sample together with the associated ethical considerations is also provided.  
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Chapters Five and Six – Findings and discussions: These two chapters present the 
findings and discussions of the research data yielded from both the quantitative and 
qualitative components of this multimethods study. Chapter Five focuses on the findings 
related to training methods implemented for construction apprentices as well as the learning 
preferences of the apprentices and their perceptions of the training methods in use, while 
Chapter Six is devoted to assessing the impacts of the simulation-based learning approach. 
In general, both chapters are structured according to the research questions and objectives, 
with the discussions based on the literature reviewed in preceding chapters. 
Chapter Seven – Summary of findings, recommendations and theoretical 
contributions: This chapter summarises the research findings and outlines the key 
theoretical contributions of the research that emerged from all the empirical evidence and 
related extant theoretical explanations, with reference to the research questions presented 
in Section 1.4.  
Chapter Eight – Conclusions: This final chapter draws together the arguments and 
evidence that are presented in the earlier chapters and demonstrates achievement of the 
study’s aim and objectives as well as the study’s contribution to knowledge. The study’s 
limitations are acknowledged and recommendations for future research provided. 
Figure 1.2 shows how the chapters are linked. 
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Figure 1.2: Thesis structure and links between chapters 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
CHAPTER ONE: Introduction to the research 
Outlines the rational for the research and states the research questions, aim and objectives. A 
structure of the thesis is also provided. 
 
 
 
 
CHAPTER TWO: Literature review 
Learning theory: theoretical foundation of 
simulation-based learning 
CHAPTER FOUR: Research methodology           
Multimethods approach employing semi-structured 
interviews, photo-elicitation, participant observations, 
questionnaires and secondary data 
CHAPTER SIX: Findings and 
discussions: Impact of hands-on 
simulations 
CHAPTER SEVEN: Summary of findings, 
recommendations and theoretical contributions 
CHAPTER EIGHT: Conclusions 
CHAPTER FIVE: Findings and 
discussions: Apprentices’ learning 
preferences and OH training methods 
 
 
 
CHAPTER THREE: Literature review 
Wearable simulations: Background and 
rationale for development & implementation 
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Chapter Two: Learning theory – theoretical foundations of 
simulation-based learning 
2.1 Introduction 
As discussed in chapter one, the work outlined in this thesis is principally concerned with 
evaluating the role and participants’ perceptions of the effectiveness of simulation-based 
learning methods in the occupational health (OH) training of construction apprentices. A 
review of the underpinning principles and theories for this research, heavily grounded in the 
subject domain of psychology, education and learning was conducted to achieve the 
research aim and objectives. This was done primarily because a central argument of the 
work presented in this thesis is that improved OH training approaches, including use of 
simulation learning tools should be based on the review, application and testing of relevant 
learning theories. From the literature review, particularly of studies employing simulation 
tools (presented in chapter three), it appeared that potentially relevant learning theories 
have not necessarily been utilised or incorporated into the design and development of much 
of the training initiatives in construction. Hence, in an attempt to bridge that gap, the present 
chapter is devoted mainly to reviewing and presenting the literature specifically related to 
the theory that underpins the application of simulation-based learning methods. In addition, 
the theories presented here also provide frameworks for interpreting the research findings 
in subsequent chapters.  
 
Initially, definitions of key terms and concepts that are pertinent to the research work are 
provided and examined. This is followed by an overview of the leading learning theories 
and research. It is worth noting at this point that the subject of how people learn and or the 
theory and practice of learning is, historically, a heavily contested area (as shall be seen in 
the chapter), which has resulted in the advancement of many, diverse theoretical 
perspectives. An exhaustive review of the extensive work in the fields of education, learning 
and psychology falls outside the scope of this research.  Nevertheless, a focussed 
discussion on “progressive” theories, in particular constructivist and experiential learning 
theories, which are especially relevant to this research, is presented in some depth. 
Furthermore, a number of sources that give more rounded and comprehensive discussions 
of the subject are cited throughout the chapter.  Research examples to demonstrate diverse 
applications of experiential learning and constructivist principles are also provided. The 
chapter concludes by summarising the key principles and theories that are fundamental to 
the aims of this work. 
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2.2 Concepts and Definitions 
2.2.1 Defining learning 
For many years, theorists, researchers and practitioners have been working in the field of 
psychology, education and learning, to develop some understanding and clarity to the 
concept and process of learning. Consequently, diverse definitions of what it means to learn 
exist in the literature (e.g. Schunk, 2012, Kolb, 2015, Bandura, 1986) and other authors 
identify the difficulty with defining the term “learning” (Catania, 1998, Beard and Wilson, 
2013). Nonetheless, Schunk (2012) defines learning as an “enduring change in behaviour 
or in the capacity to behave in a given fashion, which results from practice or other forms of 
experience”. From this definition, Schunk (2012) derives the following three criteria for 
learning: 
1) Learning involves change in behaviour or a changed capacity to behave in a given 
fashion - Schunk (2012) explains that this means that people learn when they become 
capable of doing something differently.  
2) Learning endures over time – Schunk (2012) states that this excludes temporary 
behavioural changes, for example slurred speech brought about by such factors as 
drugs and alcohol, because when the cause is removed, the behaviour returns to its 
original state. However, Schunk (2012) cautions that learning may not last forever 
because learners may forget what was learned. As a result, it is debatable how long 
changes must last in order to be classified as learned (Schunk, 2012). 
3) Learning occurs through experience – This final criterion, according to Schunk (2012), 
excludes behavioural changes that are primarily determined by heredity, such as 
maturational changes in children (e.g. crawling, standing). Rather, it focusses on the 
development of behaviours that depends on interactions with the environment and 
others. 
Schunk’s (2012) final criterion is strongly emphasised in Kolb’s definition of learning: 
“Learning is the process whereby knowledge is created through the transformation of 
experience” (Kolb, 2015). 
In fact, Kolb advances an experience-based learning perspective (as discussed in more 
detail Section 2.3.2.3). Central to Kolb’s learning theory, is the idea that learning and 
therefore knowing, requires both a grasp or figurative representation of experience and 
some transformation of that representation (Kolb, 2015). Kolb’s (2015) definition of learning 
places emphasis on the process of adaptation and learning as opposed to content or 
outcomes. It also views knowledge as a transformation process, being continuously 
created, rather than an independent entity to be acquired or transmitted (Kolb, 2015).  
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On the other hand, Fosnot (2005) is opposed to the idea of viewing learning as “a change in 
behaviour”, as suggested from Schunk’s first criterion. According to Fosnot (2005), the 
theoretical arguments that underpin such a position, explain learning as a system of 
behavioural responses to physical stimuli as well as view learners as passive beings, in 
need of external motivation, and affected by reinforcement. As a result, the goal for 
educators operating within this framework is to develop sequenced, well-structured 
curricula and determining how they will assess changes in behaviour (Fosnot, 2005).  
In contrast, Fosnot (2005) argues that learning is a complex process that is fundamentally 
non-linear in nature. For Fosnot, learning is about active learners involved in a “self-
regulatory process of struggling with the conflict between existing personal models of the 
world and discrepant new insights, constructing new representations and models of reality”, 
and further negotiating such meaning through cooperative social activity (Fosnot, 2005). 
Fosnot (2005) writes further that “learning – deep, conceptual learning – is about structural 
shifts in cognition. It is about self-organising at moments of criticality”. Consequently, she 
argues that the kinds of learning to be sought by educators are active, reflective, and 
interpretive (Fosnot, 2005). 
Bandura also presents a social learning perspective with an alternative definition of learning 
as a: “ largely information processing activity in which information about the structure of 
behaviour and about environmental events is transformed into symbolic representations 
that serve as guides for action” (Bandura, 1986 p. 51). 
In formulating this idea of learning in his social cognitive theory, Bandura posits that, 
through cognitive processing of direct and vicarious experiences, people construct 
conceptions of behaviour from observing the effects of their actions as well as the structure 
and effects of the behaviour being modelled by others. Bandura’s learning theory is 
discussed in more detail in  section 2.3.2.1 However, his principal argument is that learning 
occurs, not only through the behavioural effects of one’s own actions, but also by observing 
other people’s behaviour and its consequences for them, in social situations. Hence, when 
learning is viewed from the social perspective, it locates learning in the process of co-
participation and not in the minds of individuals and the resulting behavioural changes. 
This notion of learning, placing emphasis on the interaction of persons and situations or 
their environments, and the process of learning arising from it, together with the role of 
experience in learning, has received much support in the literature. It is especially relevant 
to the research work underpinning this thesis and is developed further in sections 2.3.2.2 
and 2.3.2.3. 
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2.2.2 Defining training 
Like learning, there are several definitions for training (e.g. Latham, 1988, Goldstein and 
Ford, 2002, Robson et al. 2010, Noe and Schmitt, 1986). For example, Latham (1988) 
defines training as the “systematic acquisition and development of the knowledge, skills and 
attitudes required by employees to adequately perform a task or job or to improve 
performance in the job environment”. In a much similar way, Steensma and Groeneveld 
(2010) define training as “the systematic acquisition of skills, rules, concepts, or attitudes 
that should result in improved performance”. Noe and Schmitt (1986) offer another 
definition for training, as “a planned learning experience designed to bring about permanent 
change in an individual’s knowledge, attitudes, or skills”.  On the whole, the various 
definitions all conceive the overall purpose of training to be an increase or improvement in 
performance by the trainee – in knowledge, skills, attitudes and or behaviours.  
OH training is considered by many to be a fundamental component in the prevention and/or 
reduction of occupational illnesses, hence OH performance, as outlined in chapter one. 
Robson et al. (2010) define occupational H&S training as, “planned efforts to facilitate the 
learning of specific occupational H&S competencies”. They point out that H&S training often 
consists of instruction in hazard recognition and control, safe work practices, proper use of 
personal protective equipment, and emergency procedures and preventive actions (Robson 
et al. 2010). In fact, a number of studies have carried out training to improve occupational 
H&S knowledge and performance, and reduce negative outcomes including occupational 
illnesses and injuries (Burke et al. 2006). In addition, others have focussed on providing 
participants with information on problems linked to occupational exposure to chemicals as 
well as applicable regulatory requirements (Papaleo et al. 2013). 
However, as argued in chapter one, the effort (time and money) required to conduct such 
training, as well as the paucity of work evaluating the effectiveness of the training initiatives, 
calls for research that measures the effectiveness of OH training initiatives. It is important to 
establish that training can indeed meet its intended goals of mitigating and reducing 
occupational illnesses. Ascertaining the effectiveness of OH training efforts is fundamental, 
particularly in construction, as the industry’s workforce as well as training strategies 
change.  
Kirkpatrick’s (1994, 1979) four levels taxonomy is a commonly cited and widely used 
method of evaluating training programmes (Steensma and Groeneveld 2010, Noe and 
Schmitt, 1986, Papaleo et al. 2013). The first of Kirkpatrick’s levels, called reaction, 
measures how participants feel about various aspects of a training program, including the 
content, trainer, schedule and training process. Kirkpatrick (1994) argues that measuring 
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participants’ reaction is important, as it ensures that participants are motivated and 
interested in learning. According to Kirkpatrick (1994), if participants do not like a training 
programme, “there is little chance that they will put forth any effort to learn”. Assessing what 
has been learned (level 2), called learning, is a measure of the knowledge acquired, skills 
improved, or attitudes changed due to the training program (Kirkpatrick, 1994). Kirkpatrick 
(1994) considers this an important measure, given that; generally, training programs seek 
to accomplish one or more of those three elements. Level 3, called behaviour, measures 
the extent to which participants change their on-the-job behaviour because of training 
(Kirkpatrick, 1994). The fourth and final level of evaluation, called results, measures the 
final results that occur due to training, often more long-term organisational goals attained as 
a result of a training program. This may include reduction in sickness absenteeism, less 
employee turnover, increased sales and bigger profits. In his paper, titled Great ideas 
revisited, Kirkpatrick (1996) provides a more comprehensive overview of the four levels as 
well as guidelines on how to utilise the model. In addition, Kirkpatrick (1994) proposes that 
when resources (time, money and expertise) are not limited, it is important to conduct an 
evaluation using all four levels.  
Papaleo et al. (2013) and Spitzer (2005), however, observe that levels 1 and 2 of 
Kirkpatrick’s model are the most commonly assessed elements of training, whilst levels 3 
and 4 are often considered to be hard to evaluate. Nonetheless, as pointed out by 
Steensma and Groeneveld (2010), recognising and employing such a model of evaluation 
is in fact a large step forward on the path to evaluating and improving training programmes. 
Thus, taking Kirkpatrick’s model as a reference point and, for the purposes of this thesis, 
OH training is defined as planned efforts to facilitate the learning of specific OH 
competencies that should result in improved performance of the trainee, as measured by 
gains (if any) in their OH knowledge and awareness as well as changes in attitudes towards 
OH matters. Chapters Four and Six provide a more detailed account of how the simulation-
based training initiative was evaluated. 
2.2.2.1 Nature of training methods 
Many methods of training exist, or can be created, to communicate information and to 
involve participants in training programmes (Nyateka et al. 2012 and 2014). As Robson et 
al. (2010) point out, researchers and practitioners have tended to characterise training 
methods in a variety of ways, including active or passive training, learner-centred or trainer-
centred, as well as the degree of engagement with training. Nonetheless, the nature of such 
methods generally varies from ones that demand little participant involvement to ones 
where participants become involved and highly committed to the training process 
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(Warshauer, 1988). Combining Burke et al.’s (2006) and Goldenhar et al.’s (2001) 
classifications, training methods can be categorised as: 
1) Low engagement training: This is defined as training that uses oral, written or multi-
media presentations of information by an expert source, but requires little or no active 
participation by the learner other than attentiveness (Robson et al. 2010). Additionally, 
it may include some interaction between instructor and trainees, or post-tests of 
learned material without feedback of test results to trainees (Robson et al. 2010). 
Examples include lectures with or without brief question-and-answer periods, videos, 
pamphlets, handbooks or other types of written materials. According to Robson et al. 
(2010), the trainees involved in such training do not have an active cognitive or 
behavioural role in the learning process. Notably, they do not receive hands-on 
practice, nor do they engage in group or individual problem solving activities (Robson 
et al. 2010). Instead, they are in many cases simply required to attend the training 
session and sign to indicate that they were present (Robson et al. 2010).  
2) Moderately engaging training: This can be defined as training with a stronger degree of 
interactivity (Robson et al. 2010), which incorporates knowledge of results e.g. lectures 
with discussion and feedback, in which performance information is provided, allowing 
learners to correct their mistakes. Other examples are programmed instruction and 
computer-based instruction. However, the information learned is, to a large extent, not 
applied to real or simulated work situations (Robson et al. 2010). 
3) Highly engaging training: The trainee in this case has a much more active role in the 
learning process, engages in significant cognitive and behavioural interaction with the 
learning material, and has opportunities to ask questions to instructors (Robson et al. 
2010). In addition, high engagement training typically focuses on the development of 
knowledge in stages and emphasises principles of behavioural modelling, involving 
observation of practice, self-assessments, goal-setting, decision making and feedback 
designed to modify behaviour (Burke et al. 2006, Robson et al. 2010). Examples 
include hands-on demonstrations and simulation based methods, which can occur in 
face-to-face settings or virtual environments. In the case of simulations and hands-on 
training, Burke et al (2006) state that interactions between trainees and trainers will 
frequently go beyond one-way feedback to engage trainees in dialogue concerning 
knowledge acquired or actions taken. Such dialogue is considered important because it 
is posited to enhance quality of reflection with respect to actions taken (Burke et al, 
2006). 
 
  
26 
 
Research in the OH training literature suggests that active, highly engaging methods of 
training are superior to less active approaches in terms of the beneficial effects on learners 
(Burke et al. 2006; Mowlam et al. 2010). For example, Burke et al. (2006) examined the 
effectiveness of different methods of worker H&S training aimed at improving knowledge 
and performance and reducing negative outcomes, and found that as the method of training 
becomes more engaging, the effect is greater in terms of knowledge acquisition and 
reductions of negative H&S outcomes.  
In another study, Mowlam et al. (2010) investigated the best ways of communicating H&S 
messages to young learners in vocational education and training. They found a preference 
among young learners for modern interactive and innovative ways of learning, such as 
internet-based activities, CDs, videos and classroom activities. Where written information 
was used, it was more effective when text was limited and pictures were included. Such 
research findings also suggest that, to the extent possible, less engaging methods such as 
computer based and distance learning methods should, in some manner, include active 
participation on the part of learners, in the form of feedback and dialogue, to enhance their 
knowledge acquisition (Gibb et al. 2014). As presented in chapter one, this PhD study 
sought to investigate the effectiveness of the various OH training methods available to 
construction apprentices, in an attempt to identify those methods and aspects that enhance 
the learners’ occupational health performance. The study’s findings are discussed in 
chapters five and six. 
2.2.3 Defining Learning Styles  
The literature on the theory and practice of learning and cognition has seen the emergence 
of numerous learning styles and or learning models in the last three decades, which 
advance the idea that learners have different preferences for taking in, processing and 
storing information (Dunn 1990, Fleming, 2001, Pritchard 2005, Coffield et al. 2004, Duff 
2004, Hawk and Shah 2007, Kolb 1984, 2015, Honey and Mumford 1992). These authors, 
amongst numerous others, offer definitions and descriptive typologies of “learning styles” 
(also referred in the literature as learning modalities, thinking styles and cognitive styles) 
that range from relatively stable, fixed learner natural dispositions to modifiable preferences 
for learning. For example, Fleming (2001) proposes the VARK sensory model in which he 
defines learning style as “an individual’s characteristics and preferred ways of gathering, 
organising and thinking about information”. Fleming (2001) categorises learners as Visual 
(V), Aural (A), Read/Write and Kinaesthetic (K). Visual learners learn best from pictures, 
maps, charts, diagrams, brochures and different colours. Aural learners prefer the spoken 
word, like to explain ideas to others and discuss topics with other learners. Read/write 
learners prefer essays, reports, printed hand-outs and textbooks, whilst kinaesthetic 
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learners prefer action or doing things to understand them, fieldtrips, trial and error, 
laboratories and hands-on approaches (Fleming, 2001, Hawk and Shah, 2007). In regard to 
construction learners, Harfield et al. (2010) explored the learning-styles preferences for 
construction students and found strong preferences for tactile learning. They also found that 
the students appeared to prefer highly structured course content and assignments that are 
presented graphically with little text (Harfiled, et al. 2010). In other studies, construction 
students on vocational courses were found to prefer visually engaging and interactive 
material and practice or experience-based  learning  (Murray et al. 2004 and Mowlam et al. 
2010). Felder and Silverman (1988) provided evidence for discipline-specific learning-styles 
profiles, for example, for engineering students, in which they argued that many engineering 
students are visual, sensing, inductive, and active, whereas the education they receive is 
auditory, abstract, deductive, passive, and sequential.  
Fleming (2001) asserts that while individuals generally show stronger preferences for each 
of the four modes, they have the capacity to learn in the other modes. Dunn (1990), argues 
that learners who are high achievers may strongly prefer one modality more than another, 
but often they have two or more preferences and can learn easily through one or the other. 
In contrast, underachievers may have either no preference or only one – usually tactile or 
kinaesthetic (Dunn 1990).  
Kolb (2015) offers a different perspective; that individual learning styles are complex and 
not easily reducible into simple typologies. Kolb (1984, 2015) perceives a learning style, not 
as a fixed trait, but as a differential preference for learning, which changes slightly from 
situation to situation. In his words, “learning styles represent preferences for one mode of 
adaptation over the others, but these preferences do not operate to the exclusion of other 
adaptive modes and will vary from time to time and from situation to situation” (Kolb, 1984). 
As a result, in proposing his four learning styles – convergent, divergent, assimilation and 
accommodative (described in more detail in section 2.3.2.3.2), Kolb (2015) emphasises that 
these should only be construed as general patterns of individuality, based on the degree to 
which people emphasise the four modes in different situations.  
Other writers on the subject of learning styles have expressed similar views to Kolb’s (e.g. 
Miller et al. 1994, Mowlam et al. 2010) as well as drawn upon Kolb’s theoretical conceptions 
to develop their own version of learning styles (Honey and Mumford, 1992). For example, 
Mowlam et al. (2010) warn of the danger of “labelling learners as particular types of 
learners in all circumstances”. Similarly, Miller et al. (1994) are opposed to the “simplistic” 
idea that defines individuals as having a particular, fixed learning style. They state that the 
way learners tackle a learning task depends on how they perceive the purposes of the task 
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and the context in which it is carried out (Miller et al. 1994). According to Miller et al. (1994), 
learners approach tasks differently when their understanding of context and purpose is 
different. Honey and Mumford (1992), on the other hand, describe four learning styles, 
which closely resemble the four steps presented by Kolb’s learning cycle (Figure 2.3), as 
Activists, Reflectors, Theorists and Pragmatists. Activists prefer to learn by doing rather 
than, for example, by reading or listening; Reflectors – stand back and observe; Theorists – 
adapt and integrate their observations into frameworks, so they can see how one 
observation relates to another; and Pragmatists – are keen to seek out and make use of 
new ideas (Honey and Mumford, 1992, Pritchard, 2005).  
The literature on learning styles is extensive and to a great extent varied; a full review is 
outside of the scope of this thesis. Coffield et al. (2004) and Hawk and Shah (2007) provide 
more comprehensive reviews of this literature and examinations of some of the most 
influential models. Nonetheless, taking the view that individuals have different preferences 
for learning as a basic premise, leads to the implication that training and or educational 
efforts can and should be matched to the learning style preferences of particular learners, 
enabling them to learn better (Mowlam et al. 2010, Chen et al. 2011). In line with this view, 
Fleming (2001) presents research evidence that indicates higher student performance in 
courses where the learning activities were matched with the learners’ learning preferences. 
Chen et al.’s (2011) study on the effects of matching teaching strategies to the learners’ 
thinking styles also found support for matching learning activities to learners’ learning 
styles. According to Chen et al. (2011), learners exploit their abilities more and engage in 
the learning activities when the learning activities match with their preferred learning style. 
Thus, they argue that a lack of consideration of individual learners’ different characteristics 
has the potential for ineffective engagement in the learning process (Chen et al. 2011).  
On the other hand, if trainers assume that all trainees learn the same way or that one 
training approach will connect with all learners, they are likely to reach only some of the 
learners. Hawk and Shah (2007) believe that the use of a variety of learning approaches 
has the potential to enhance the learning and performance for a wider range of learners. 
Mowlam et al. (2010) suggest that a varied approach to training, that takes into account the 
diversity of learning styles as well as the different methods in which varied information 
needs to be communicated, is likely to achieve more effective learning. In fact, some 
authors of learning styles and learning models suggest numerous learning activities that 
can be used to accommodate various learning styles (e.g. Fleming, 2001, Kolb, 1984, 
Butler, 1986). Table 2.1 summarises a number of learning activities that can be used to 
support each of Fleming’s (2001) VARK learning modes.   
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Table 2.1: Learning activities to support various learning styles, as presented in 
the VARK model (Source: Fleming, 2001) 
 
Visual Aural Read/Write Kinaesthetic 
 
Diagrams 
Graphs 
Colours 
Charts 
Written texts 
Different fonts 
Spatial arrangement 
Designs 
 
Debates, Arguments 
Discussions 
Conversations 
Audio tapes 
Video and Audio 
Seminars 
Music 
Drama 
 
 
Books, Texts 
Hand-outs 
Reading 
Written feedback 
Note taking 
Essays 
Multiple choice 
Bibliographies 
 
Real-life examples 
Examples 
Guest lecturers 
Demonstrations 
Physical activity 
Constructing 
Role play 
Working models 
 
2.2.4 Defining Knowledge 
Classical notions of knowledge describe knowledge as ‘the product of learning that is 
personal to individuals’ (Orange et al. 2000) or as ‘know-what, know-why, know-how, and 
know-who, (Kamara et al, 2002). In addition, knowledge is viewed as enduring, free from 
the contingencies of time and place, and as a localised stock that can be accessed or 
drawn upon, either by transmission from another who has it, by instruction, or by extracting 
it from experience (Rowley, 2007, Araujo, 1998).  
Two types of knowledge are derived from such conceptions as: 1) tacit knowledge and 2) 
explicit knowledge (Polanyi, 1966; Nonaka and Takeuchi, 1995; Carrillo et al, 2004). Tacit 
knowledge is highly personal, developed through experience and internal reflection, and is 
stored in the heads of individuals (Anumba et al. 2005). Anumba et al. (2005) state that tacit 
knowledge is difficult to codify and communicate in language or symbols.  Explicit 
knowledge, on the other hand, is formal and systematic. It is therefore easy to communicate 
and share in language or symbols, for example, in product specifications, manuals and 
codes of practice (Carrillo et al, 2004). Hence, conventionally, learning tends to give 
primary emphasis to the transmission, manipulation and recall of explicit, abstract symbols 
(Kolb, 2015, Gherardi and Nicolini, 2002). As Gherardi and Nicolini (2002) put it, from this 
perspective, “learning amounts essentially to the acquisition of the data, the facts, and the 
practical wisdom accumulated by those who preceded us”.  
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The concepts of abstract knowledge and or information transfer have been under 
increasing attack, particularly from contemporary learning theorists (Bandura, 1986; Lave 
and Wenger, 1991; Brown and Duguid, 1991 and 2001; Gherardi and Nicolini, 2002). For 
example, experiential learning theorist, David Kolb (1984, 2015) is opposed to viewing 
knowledge as an independent entity to be acquired or transmitted. Rather, Kolb (2015) 
views knowledge as a transformation process, being continuously created. On the other 
hand, social learning theorist, Lave (1993) also rejects the notion of knowledge as an 
abstract entity located in individual minds, writing that “knowledge can no longer be pinned 
down to the heads of individuals and treated as a finished, stable product, but is instead to 
be seen as a relational, transient product”. Accordingly, Lave and Wenger (1991) develop a 
view of learning as social construction, putting knowledge back into the contexts in which it 
has meaning. From this perspective, learners are seen as social beings that construct their 
knowledge and understanding, and learn from social interaction within specific socio-
cultural settings (Lave and Wenger, 1991; Gherardi and Nicolini, 2002). According to Brown 
and Duguid (2001), it is the shared know-how (or tacit understanding) that develops from 
shared experience within communities or networks of practice that enables the sharing and 
circulating of explicit knowledge.  
A more detailed discussion on the theoretical positions of social learning theory and others 
pertinent to this research is provided in the following sections. It is important, as Burke et al. 
(2006) point out that occupational H&S training initiatives such as simulation-based training 
in this research, are based on the review, application and testing of relevant learning 
theories. Burke et al. (2006) consider the principles in learning theory to have the potential 
to lead to new training approaches as well as novel research methodologies that would 
better address H&S research questions.  
2.3 Learning theories 
Several theories of learning exist in the published literature (Kolb, 2015, Schunk, 2012, 
Fosnot, 2005, Dewey, 1998, Brooks and Brooks, 1993, Bandura, 1986). Conventionally, 
researchers and educational theorists make the distinction between “traditional” and 
“progressive” learning theories. This section reviews the various theoretical perspectives 
under these two broad categories to provide some context and background. However, as 
stated earlier, the focus of the review is on those aspects that are fundamental to the aims 
of this research. Hence, the foundations of progressive learning theories and principles, in 
particular constructivist and experiential learning theories, based on the works of Jean 
Piaget, Lev Vygotsky, John Dewey and David Kolb are detailed in some depth. 
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2.3.1 Traditional learning theories 
Traditional learning theories are broadly founded on the idea that the subject matter of 
education consists of bodies of information and of skills that have been worked out in the 
past; therefore, education involves the transmission of such information and skills from an 
external source to a newer generation of learners (Dewey, 1998). In addition, standards 
and rules of conduct are also considered to have been developed in the past; training thus 
consists of forming habits of action in conformity with these rules and standards (Dewey, 
1938 p.2). As a result, since the subject-matter as well as standards and rules of conduct 
are handed down from the past, the attitude of learners must, upon the whole, be of docility, 
receptivity and obedience (Dewey, 1938).  
Psychologists and behavioural theorists such as Hull, Spence, Pavlov, Tolman, Thorndike 
and Skinner, working within this theory of learning, advance a behavioural perspective on 
learning and explain learning as a system of behavioural responses to physical or 
environmental stimuli (Brooks and Brooks, 1993). Learning is assumed to occur by 
performing responses and experiencing their effects (Bandura, 1986). Emphasis is placed 
on the effect of reinforcement and external motivation on a network of associations and 
learned behaviours (Brooks and Brooks, 1993, Schunk, 2012). (See Schunk, 2012 for 
detailed discussions of behavioural theories that are beyond the scope of this work). For 
example, in Skinner’s well known theory of operant conditioning, reinforcement is 
responsible for response strengthening or making responses more likely to occur (Schunk, 
2012). A reinforcer (or reinforcing stimulus) is considered as any stimulus or event that 
leads to response strengthening (Schunk, 2012). In practice, reinforcers include events 
such as teacher praise, feedback, free time, stickers, student privileges and high grades. 
For example, students may receive feedback after responses concerning the accuracy of 
their work, in the process helping to ensure that incorrect responses are not learned. 
Therefore, when such reinforcers are presented following a response, the future likelihood 
of the response occurring in that situation is increased (Schunk, 2012).  
Fosnot (2005) notes that educators employing such a behaviourist framework, pre-plan a 
curriculum by breaking a content area (usually seen as a finite body of predetermined 
knowledge) into assumed component parts and then sequencing these parts into a 
hierarchy ranging from simple to more complex. Typically, textbooks and workbooks are the 
chief representatives of information; teachers are the agents through which knowledge and 
skills are communicated and rules of conduct enforced; learners often work alone, are 
viewed as passive, in need of external motivation and affected by reinforcement (Schunk, 
2012, Dewey, 1998). Furthermore, assumptions are made that observation, listening to the 
teachers’ explanations or engaging in experiences, activities or practice sessions with 
  
32 
 
feedback will result in learning (Fosnot, 2005). According to Brooks and Brooks (1993), 
learning is thought to be a process that involves students repeating, or miming, newly 
presented information in reports and tests. Consequently, educators spend their time 
developing a sequenced, well-structured curriculum and determining how they will motivate, 
reinforce and assess the learner (Fosnot, 2005). The learner is simply tested to see where 
they fall on the curriculum continuum and then expected to progress in a linear, quantitative 
fashion, as long as clear communication, appropriate motivation and reinforcement are 
provided (Fosnot, 2005).  
For many years during the first half of the twentieth century, this view of learning, in which 
the repeated occurrences of the stimulus-response pattern resulted in the individual 
“learning” from the associations formed among the various stimuli and responses, 
dominated the theoretical landscape. Piercy et al. (2012) acknowledge advantages offered 
by the traditional approach to learning, including the efficient dissemination of subject 
information, efficiency in closing wide knowledge gaps between instructor and learners, 
maximised control by the teacher/instructor, minimal “risk” for students, enhanced 
understanding for those who learn best by listening (auditory learners) as well as 
convenience offered due to the ability to teach large numbers of learners with relatively little 
facility overheads. 
2.3.1.1 Criticisms of traditional learning theory 
Beginning in the late 1950s and early 1960s traditional learning theories and the concepts 
of knowledge or information transfer were challenged on many fronts (Schunk, 2012, 
Bandura, 1986, Dewey, 1938, 1998, Brown 1994 Lave and Wenger, 1991; Brown and 
Duguid, 1991 and 2001; Gherardi and Nicolini, 2002). Schunk (2012) writes that one of the 
major challenges to the concepts of knowledge or information transfer inherent in 
behavioural theories came from studies on observational learning conducted by Albert 
Bandura and his colleagues. A central finding of this research was that people could learn 
new actions merely by observing others perform them (Bandura, 1986, Schunk, 2012). 
Furthermore, observers did not have to perform the actions at the time of learning and 
reinforcement was not necessary for learning to occur (Bandura, 1986, Schunk, 2012). 
These findings, together with emerging views on learning, which emphasised the “active” 
role played by learners and the idea that human learning occurs within social environments, 
disputed central assumptions of behavioural learning theories (Schunk, 2012).  
It is certainly the case that psychologists and learning theorists discontent with the 
behaviourist learning perspective as well as seeking educational reforms advocated much 
the same principles as Bandura’s social perspective on learning. For example, Brown 
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(1994) heavily criticised behavioural theories for “deriving their primary data from rats and 
pigeons learning arbitrary things in restricted situations” and assuming that the basic 
principles of learning could be applied uniformly and universally across all kinds of learning 
(including human learning) and all kinds of situations. Brown (1994) argued that learning in 
those circumstances was tested in impoverished environments where the skills to be 
learned had little adaptive value for the species in question. Furthermore, failure of the 
traditional learning paradigm to consider the fact that a great deal of learning is inherently 
social was a concern for Brown (1994).  
Similar concerns are also evident in Dewey’s writings (Dewey, 1938, 1998) as well as the 
work of other social learning theorists (Lave and Wenger, 1991; Brown and Duguid, 1991 
and 2001; Gherardi and Nicolini, 2002). Dewey (1998, 1938) was particularly opposed to 
the traditional notion of imposition from above and from outside as well as the acquisition of 
what is already incorporated in books and workbooks, which is thought of as “essentially 
static”. In championing “new” or progressive education, Dewey (1938, 1998) emphasized 
the role of learning through experience and developed a view of learning in which learners 
came to be seen as active constructors of meaning, rather than passive recipients of 
isolated knowledge. For Brown (1994), progressive theories of learning usefully address 
deficiencies of the behaviourist learning paradigm, by concentrating on the learning of 
complex ideas as it occurs in authentic situations. 
2.3.1.2 Contribution of the traditional learning theories 
Despite the advancement of learning theories and principles since the times of Skinner, 
Thorndike and others, Schunk (2012) observes that although behavioural theories are no 
longer viable in their original form, many of their principles remain evident in current 
theoretical perspectives as well as educational practice. In fact, within construction for 
example, authors have reported that educational methods that for the most part are based 
on traditional learning theories, placing primary emphasis on the transmission and 
acquisition of pre-determined knowledge and the recall of abstract symbols dominate the 
educational platform (Goedert et al. 2011, Wallen and Mulloy, 2006 and Guo et al. 2012). 
Authors also acknowledge that traditional theories generated a considerable body of 
research, which led to the establishment of the psychology of learning as a legitimate area 
of study (Schunk, 2012, Brown, 1994).  
The next section reviews the literature on progressive learning theories and principles.  
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2.3.2 Progressive learning theories 
Progressive theories and models of human learning often stand in direct opposition to 
traditional behaviourist theories discussed above. In discussing the differences between the 
two, Dewey (1998) distinguishes traditional education from the progressive approach as 
follows:  
“If one attempts to formulate the philosophy of education implicit in the practices of 
the newer education, we may, I think, discover certain common principles amid the 
variety of progressive schools now existing. To imposition from above is opposed 
expression and cultivation of individuality; to external discipline is opposed free 
activity; to learning from texts and teachers, learning through experience; to 
acquisition of isolated skills and techniques by drill, is opposed acquisition of them 
as means of attaining ends which make direct vital appeal; to preparation for a more 
or less remote future is opposed making the most of the opportunities of present life; 
to static aims and materials is opposed acquaintance with a changing world” 
(Dewey, 1998, pp 5,6). 
Whilst Dewey is perhaps one of the most widely cited proponents of progressive learning 
theories, many scholars, as Dewey himself pointed out, have theoretically and practically 
contributed to this newer paradigm, which places social interaction, participation, concrete 
and contextually meaningful experience at the centre of the learning process. For instance, 
through development of the concept of andragogy, Malcolm Knowles (1980) is another key 
modern contributor and advocate of learning through experience (as opposed to passively 
acquiring what is known in the pedagogical model). Knowles (1980) argued that as people 
grow and develop, the reservoir of experience they accumulate is a resource for learning – 
for themselves and for others. Hence, greater emphasis should be placed on strategies that 
tap their experiences, such as case studies, group discussions, simulation exercises, 
demonstrations, fieldwork and laboratory projects (Knowles, 1980)  (Section 1.2.2.2). David 
Kolb (1984, 2015) is also a key contributor in the domain, widely known for his experiential 
learning theory (discussed in more detail in Section 2.3.2.3). The following sections are 
devoted to the theories and principles in this domain.  
2.3.2.1 Albert Bandura’s Social cognitive theory 
Behavioural learning theorists usually developed their concepts by experimenting with 
animals in isolated physical settings (Skinner, 1975, Crain, 2011, Brown, 1994). From 
results of how the animals ran through mazes and learned to press levers in boxes, they 
then showed how the same principles applied to human learning (Brown, 1994, Crain, 
2011). In the 1960s, however, Albert Bandura believed that the explanations offered by 
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behaviourist theories were inadequate in explaining human learning which occurs in social 
situations. Emphasis of Bandura’s approach is on learning that occurs from observation of 
another person’s (a model) behaviour (Bandura, 1986). Bandura (1986) argued that there is 
more to human regulatory functions than external or situational influences alone. He wrote,  
“In reducing the determinants of human behaviour to contingency control, 
proponents of this approach place the agency of action in environmental forces, and 
they strip thought and other internal events of any causal efficacy” (Bandura, 1986 
pp. 12). 
Bandura (1986) formulated a comprehensive social cognitive theory, in which people are 
neither driven by inner forces nor automatically shaped and controlled by external stimuli. 
Rather, human functioning is explained in terms of a model of triadic reciprocality in which 
behaviour (B), cognitive and personal factors (P), and environmental events (E) all operate 
as interacting determinants of each other (Bandura, 1086 pp. 18), represented in Figure 
2.1.  
 
 
 
 
Figure 2.1: Triadic reciprocality model of the relations between the three classes of 
determinants (Source: Bandura, 1986 pp. 24) 
 
Bandura (1986) emphasizes that each of the three determinants, consists of more specific 
processes or functions that must occur in an interactive manner, in order to create a given 
effect and for learning to take place. Considering the interaction of the person and 
behaviour, for example, what people think, believe and feel influences how they behave in 
terms of choice of tasks, persistence, effort expenditure and skill acquisition (Schunk, 
2012). Similarly, behaviours and social environments influence each other in many ways 
(Schunk, 2012). Schunk (2012) gives an example of how a teacher presents information 
and asks students to direct their attention to the board. In that case, environmental 
influence on behaviour occurs when students look at the board without much conscious 
deliberation (Schunk, 2012).  
B 
P E 
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Bandura (1986) further stresses that the directions and strength of mutual influences 
represented in Figure 3.1 are not fixed. The relative influence exerted by the three sets of 
interacting factors will vary for different activities, different individuals and different 
circumstances (Bandura, 1986). For example, Bandura (1986) states that when 
environmental conditions exercise powerful constraints on behaviour, they emerge as 
overriding determinants. Similarly, when environmental influences are weak, personal 
factors predominate (Schunk, 2012, Bandura, 1986). Bandura (1986) argues however, that 
much of the time, the development and activation of the three sets of interacting factors are 
all highly interdependent.  
The nature of persons 
In discussing the importance of cognitive factors in human learning, the nature of persons 
or personal factors (P) as depicted in Figure 3.1, is defined within this perspective in terms 
of a number of distinctive human characteristics or capabilities, for example, symbolizing 
capability, vicarious capability, self-regulatory capability as well as self-reflective capability 
(Bandura, 1986). Bandura (1986) claims that these characteristics are dependent upon 
advanced neurophysiological mechanisms and structures (evolved over time), that are 
responsible for processing, retaining and using coded information. These human 
characteristics are described briefly below. 
Symbolizing capability 
Looking at the human capacity to use symbols, Bandura (1986) argues that through 
symbols, people can process and transform transient experiences into internal models that 
serve as guides for future action. In addition, through symbols people can give meaning, 
form and continuance to the experiences they have lived through (Bandura, 1986). Thus, 
according to Bandura, this capacity to use symbols provides people with a powerful means 
of altering and adapting to their environment.  
Self-reflective capability 
Bandura (1986) describes capability for reflective self-consciousness as a characteristic 
that is distinctively human. This, according to Bandura (1986), enables people to analyse 
their experiences and to think about their own thought processes. By reflecting on their 
varied experiences and on what they know, they can derive generic thoughts and 
knowledge about themselves and the world around them (Bandura, 1986).  In verifying 
thought through self-reflective means, people monitor their ideas, act on them or predict 
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occurrences from them, judge the adequacy of their thoughts from the results, and change 
them accordingly (Bandura, 1986).  
Vicarious learning capability 
Another distinctive feature of social cognitive theory is the central role it assigns to learning 
that occurs vicariously or without overt performance by the learner, at the time of learning 
(Bandura, 1986). Bandura’s argument is that learning cannot occur only through the effects 
of one’s own actions as suggested by behavioural learning theorists. Rather, much human 
learning occurs by observing other people’s behaviour and its consequences for them 
(Bandura, 1986). When new knowledge is acquired through observation alone, the learning 
appears to be influenced by cognitive variables (Bandura, 1986, Crain, 2011). Schunk 
(2012) gives the example of how people learn that poisonous snakes are dangerous 
through watching films, reading books, rather than by personally experiencing the 
unpleasant consequences of the snakes’ bites! According to Bandura (1986), by observing 
others, one forms rules of behaviour, and on future occasions this coded information serves 
as a guide for action. This capacity to learn by observation enables people to expand their 
knowledge and skills on the basis of information exhibited and authored by others 
(Bandura, 1986).  
Observational learning, however, is governed by four constituent sub processes: 
attentional, retention, production and motivational processes (Bandura, 1986 pp.51).  
(i) Attentional processes: Observer attention to modelled events so that they are 
accurately perceived is necessary for people to learn from observation (Bandura, 
1986, Schunk, 2012, Crain, 2011). As well as absorbing sensory information that 
happens to impinge upon a person, the process of attention involves self-directed 
exploration of the environment and construction of meaningful perceptions from 
ongoing modelled events (Bandura, 1986). 
 
A number of factors, including characteristics of the observer and model, influence 
the exploration and perception of what is modelled in the social and symbolic 
environment (Schunk, 2012, Bandura, 1986, Crain, 2011). For example, Bandura 
(1986) notes that observers’ cognitive competencies and perceptions dispose them 
to look for some things but not others. Their expectations not only channels what 
they look for but partly affect what features they extract from observations as well as 
how they interpret what they see and hear (Bandura, 1986).  Furthermore, the 
observers’ capabilities for processing modelled information sets limits on the amount 
of observational learning that can be achieved from brief exposures (Bandura, 
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1986). Hence, if modelled events occur at a rate or level of complexity that 
overtakes the observers’ cognitive skills, observational learning will necessarily be 
fragmentary (Bandura, 1986).  Bandura (1986) asserts that repeated exposures are 
often necessary to acquire an adequate conception of modelled activities. Bandura 
(1986) also suggests that subdividing complex activities into smaller segments and 
separately highlighting the constituent skills results in better observational learning 
than massed exposure to modelled information. He argues that burdening observers 
with too much modelled information can produce erroneous or mistaken, rather than 
merely incomplete, observational learning (Bandura, 1986). 
 
Another key influence on attentional involvement is the perceived functional value or 
usefulness of the modelled activities themselves (Bandura, 1986, Schunk, 2012). 
Schunk (2012) notes that modelled activities that observers believe to be important 
and likely to lead to rewarding outcomes, command greater attention. Consequently, 
when events compete for attention, people who expect to perform similar tasks pay 
greater attention, than if they consider the modelled activities to be personally 
irrelevant (Bandura, 1986).  
 
(ii) Retention Processes:  The second process for observational learning concerns the 
retention of knowledge about activities that have been observed (Bandura, 1986, 
Crain, 2011). The modelled/observed information must be represented in symbolic 
form, which carries a great deal of information in an easily remembered form 
(Bandura, 1986). This is because the full content of most modelled activities is too 
copious and contains too many irrelevancies to be retained exactly as portrayed 
(Bandura, 1986). Learners must, therefore, transform what they observe into 
succinct symbols to capture the essential features and structures of modelled 
activities (Bandura, 1986). This requires cognitively organising, rehearsing (to 
enhance retention), coding and transforming modelled information for storage in 
memory (Schunk, 2012). Bandura (1986) postulates modelled activities can be 
converted and stored as images, verbal symbols (in the form of conceptions, rules, 
and propositions) or both. Once the modelled activities have been converted into 
images and or readily utilisable verbal symbols, those conceptions function as 
guides for subsequent actions (Bandura, 1986). 
 
Bandura also considered rehearsal or the mental review of information to serve a 
key role in the retention of knowledge (Bandura, 1986, Bandura and Jeffrey, 1973). 
From their study with adults who were presented with complex modelled patterns, 
  
39 
 
Bandura and Jeffery (1973) found that observers who neither coded nor rehearsed 
the modelled action patterns retained virtually nothing of what they had seen. By 
contrast, those who coded the modelled events and rehearsed the symbolic codes 
remembered the modelled events (Bandura, 1986). Thus, Bandura (1986) argues 
that both coding and rehearsal augment learning and retention of observed events. 
 
(iii) Production processes: This component of observational learning involves converting 
symbolic conceptions of modelled events into appropriate actions (Bandura, 1986, 
Schunk, 2012). Given that most modelled activities are abstractly represented as 
concepts and rules of action which specify what to do, subsequent reproduction by 
observers indicates learning (Bandura, 1986). Schunk (2012) notes that this is 
particularly true for simple actions, which can be learned by simply observing them. 
However, in many instances, observational learning alone is not sufficient to 
produce faultless performance (Bandura, 1986). Such factors as physical ability and 
learners’ ability to code information and subsequently translate coded information 
into overt action influence the success or failure by observers to reproduce 
observed actions.  
 
Bandura (1986) points out the problem that arises when people observe modelled 
activities only briefly or sporadically, which results in them acquiring, at best, a 
fragmentary sketch of the activities. Consequently, production of the observed 
activities is flawed because the guiding internal conception is inadequate (Bandura, 
1986). Bandura (1986) suggests that in those circumstances, overt practice may 
help to identify those aspects that were missed entirely or only partially learned.  
 
In addition to this, Bandura (1986) highlights another problem that arises from 
mismatches of subskills. According to Bandura (1986), the rate and level of 
observational learning will be partly dependent on the availability of component 
skills. Learners who possess the constituent skills can easily integrate them to 
produce new behaviour patterns, whereas if some of the subskills are lacking, 
behavioural production will be faulty (Bandura, 1986). Bandura (1986) recommends 
that when such deficits exist, the subskills required for complex performances must 
first be developed by modelling and guided practice. 
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(iv) Motivational processes: Social cognitive theory distinguishes between acquisition 
and performance of new knowledge, arguing that people do not necessarily enact 
everything they learn (Bandura, 1986, Crain, 2011). The fourth and final process of 
observational learning is concerned with the need for the observer to be motivated 
to learn and perform the observed actions (Bandura, 1986, Schunk, 2012). Bandura 
(1986) argues that people are most likely to perform observationally learned 
behaviour if they perceive those actions to result in rewarding outcomes than if they 
have unrewarding or punishing effects. Bandura (1986) explains that when positive 
external incentives are provided (for example, material benefits, enjoyable sensory 
stimulation, positive social reactions), observational learning is likely to translate into 
action. Furthermore, people also perform learned behaviours based on their internal 
or personal standards of conduct, values and goals, performing activities that they 
value and find self-satisfying, and rejecting what they personally disapprove or find 
unsatisfying (Bandura, 1986, Schunk, 2012).  
 
The role of self-efficacy in observational learning 
Bandura (1986) proposes further that, among the personal thoughts and standards that 
influence action or performance of observationally learned activities, none is more central 
than people’s perceived self-efficacy. Perceived self-efficacy is defined as “people’s 
judgements of their capabilities to organise and execute courses of action required to attain 
designated types of performances” (Bandura, 1986 pp. 391). It is concerned not with the 
skills one has, but with the personal belief one has about what they can do with whatever 
skills they possess (Bandura, 1986, Schunk, 2012).  Bandura (1986) argues that people’s 
self-efficacy plays a part in determining what activities people choose to do, how much 
effort they invest in the activities, how long they persevere on tasks in the face of 
disappointing results, as well as whether tasks are approached anxiously or self-assuredly. 
Hence, people who have a strong sense of efficacy deploy their attention and effort to the 
demands of the situation; they work vigorously and are persistent with their efforts 
(Bandura, 1986). By contrast, those with a low self-efficacy for learning dwell upon their 
personal deficiencies; they may avoid attempting tasks and slacken their efforts or give up 
altogether when faced with difficulties (Bandura, 1986, Crain, 2011, Schunk, 2012).  
According to Bandura (1986), people’s beliefs about their capabilities to learn or perform in 
given situations are influenced by four key sources of information: their personal 
performance attainments; vicarious experiences of observing the performances of others; 
verbal and social persuasions; and physiological states from which people partly judge their 
capableness, strength and vulnerability to dysfunction (Bandura, 1986, Crain, 2011, 
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Schunk, 2012). Bandura (1986) asserts that personal performance attainments offer the 
most influential source of efficacy information. Repeated successes raise efficacy 
appraisals, whilst repeated failures lower them (Bandura, 1986, Schunk, 2012). In addition, 
seeing others perform a particular task successfully, particularly those judged to be of 
roughly the same abilities can raise one’s self-efficacy that they too possess the capabilities 
to master comparable activities (Bandura, 1986, Crain, 2011). In the same vein, observing 
others perceived to be similarly competent fail, lowers observers’ judgements of their own 
capabilities and may discourage them from attempting the task (Bandura, 1986, Schunk, 
2012).  
With regards to verbal and social persuasions, Bandura (1986) suggests that verbal 
persuasion (for example, you can do it!) can enhance people’s beliefs about their abilities. 
However, Bandura acknowledges that this increase in self-efficacy will not endure for long if 
people subsequently perform poorly (Bandura, 1986, Schunk, 2012).Finally, Bandura 
(1986) proposes that people also rely on physiological cues (fatigue, sweating and tension) 
in judging their capabilities. For example, people may interpret tension as a sign that a task 
is becoming too difficult and that they will not be able to successfully accomplish the task 
(Schunk, 2012, Crain, 2011).  
Supporters of Bandura’s theoretical concepts 
Bandura’s learning theory and concepts have found support among researchers and 
theorists in a variety of contexts, particularly those advancing a cognitive, social and or 
constructive perspective to learning (Moos and Azevedo, 2009, Lave and Wenger, 1991, 
Brown and Duguid, 1991 and 2001, Gherardi and Nicolini, 2002, Brown, 1994). For 
example, in a study highlighting the social and cultural character of learning, Gherardi and 
Nicolini (2002) set out to explore how safety knowledge is acquired and transmitted by and 
to novices on a building site. In their research, they found that in Italy, most safety training 
is imparted based on knowledge acquisition and the notion of instruction and training 
(Gherardi and Nicolini, 2002). Workers are sat down in a classroom or in a classroom-like 
setting and are spoken to by experts with the support of slides, videos and booklets 
(Gherardi and Nicolini, 2002). Workers are told what is dangerous and what the national 
regulations prescribe them to do and not to do. However, when they return to their 
workplaces, these workers were found to soon forget what they have learned (Gherardi and 
Nicolini 2002). In contrast, Gherardi and Nicolini (2002) emphasize the importance of 
learning in non-instructional settings, suggesting that learning a practice is an eminently 
situated activity based on the combined use of language, action and observation. Gherardi 
and Nicolini (2002) view safety as a social competence that cannot be learnt, but only 
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practised. According to Gherardi and Nicolini (2002), the primary sources of learning are 
the persons close by, those who do the same or similar job in the same workplace.  
Key contributors to social learning theory, Lave and Wenger (1991) also reject transfer 
models, which denote the individual learner as one who acquires a discrete body of 
abstract knowledge and then reapplies that knowledge in later contexts. Lave and Wenger 
(1991) develop a “situated” view of learning, which takes as its focus the relationship 
between learning and the social contexts or situations in which it occurs. Learning is 
characterised as “legitimate peripheral participation” in communities of practice (See Lave 
and Wenger, 1991 for a detailed account). Additionally, learners are seen as social beings 
that construct their understanding and learn from social interaction within specific socio-
cultural settings (Lave and Wenger, 1991; Gherardi and Nicolini, 2002). The common 
element with Bandura is the premise that learning and understanding are defined as 
dimensions of social practice, and not relative to self-contained structures (Lave and 
Wenger, 1991).   
In other studies, researchers such as Schunk (1995) and Moos and Azevedo (2009) have 
reported the hypothesized effects of self-efficacy, on learners’ achievements, effort and task 
persistence. For example, Moos and Azevedo (2009) conducted a comprehensive literature 
review of studies that examined the relationship between computer self-efficacy 
(conceptualized as the self-perception of one’s capabilities to meet situational demands) 
and learning within computer-based learning environments in a variety of educational 
settings. Their study’s findings suggest that high levels of self-efficacy are strongly related 
to high levels of task performance and learning outcomes, across a variety of subject areas 
(Moos and Azevedo, 2009). 
Criticisms of Bandura’s theory 
Despite the contribution of Bandura’s theoretical conceptions to the understanding of 
human learning, some theorists and researchers, including Lave and Wenger (1991) to 
some extent, criticise Bandura’s cognitive conceptions for placing the locus of learning on 
the individual mind or cognitive factors and lesser attention to the context within which it 
occurs (Lave and Wenger, 1991, Schunk, 2012). Lave and Wenger (1991) argue that by 
focussing on cognitive factors in one’s mind, classic cognitive theories fail to explore the 
relations between the learner and the contextual situations. Lave and Wenger (1991), by 
contrast, view learning as a process that takes place in a participation framework, and not 
in an individual mind. This means, among other things, learning is influenced by the 
differences of perspective among co-participants (Lave and Wenger, 1991).  
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This notion of learning, placing emphasis on the interaction of persons and situations, and 
the process of learning arising from it has received increased interest in the literature 
(Fosnot, 2005, Kolb, 2015, Schunk, 2012). In fact, many theorists and researchers 
contending that people are active learners have shifted from talking about how knowledge 
is acquired, to how it is constructed in social situations (Schunk, 2012). Schunk (2012) 
notes that although such scholars may differ in their emphasis on factors that affect learning 
and learners’ cognitive processes, the theoretical perspectives they advocate may be 
loosely referred to as constructivism.  
Constructivism is the subject of discussion in the following sections. The various theories 
and underlying assumptions described here are of particular relevance to this research as 
they are closely related to the use of simulation-based approaches to learning. 
2.3.2.2 Constructivism 
Fosnot (2005) defines constructivism as: 
“A poststructuralist psychological theory that construes learning as an interpretive, 
recursive, nonlinear building process by active learners interacting with their 
surround – the physical and social world”  
This perspective stands opposed to the behaviourist viewpoint in that knowledge is not 
viewed as existing, awaiting to be transmitted or discovered through imposition from 
external sources (Fosnot, 2005, Schunk, 2012). Rather, knowledge is described as 
emergent, developmental, non-objective, viable constructed explanations by humans 
engaged in meaning-making in cultural and social communities of discourse (Fosnot, 2005). 
Furthermore, learning is not viewed as a linear process, but rather, as a self-regulated 
process of resolving inner cognitive conflicts that often become apparent through concrete 
experience, collaborative dialogue, and reflection (Brooks and Brooks, 1993, Fosnot, 2005). 
Hence, construction of new understandings depends on people’s cognitive abilities to 
accommodate new discrepant data and perceptions.  
Table 2.2 summarises the differences between traditional and constructivist learning 
environments, as presented by Brooks and Brooks (1993), whilst Figure 2.2 contrasts the 
two paradigms by depicting the two models of learning as; (i) the classical classroom-based 
instruction or the “pour it in” model, where information is essentially transmitted from the 
head of someone who knows to the head of someone who does not and (ii) the “keep-it 
flowing” model where emphasis is placed on active learning and learner engagement 
(Smith et al. 2005).  
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Table 2.2: Differences between traditional and constructivist learning 
environments (Source: Brooks and Brooks, 1993 p.17) 
Traditional classrooms Constructivist classrooms 
 
 Curriculum is presented part to whole, 
with emphasis on basic skills. 
 Strict adherence to fixed curriculum is 
highly valued. 
 Curricular activities rely heavily on 
textbooks and workbooks. 
 
 Students are viewed as “blank slates” 
onto which information is etched by the 
teacher. 
 Teachers generally behave in a didactic 
manner, disseminating information to 
students. 
 Teachers seek the correct answer to 
validate student learning. 
 
 
 Assessment of student learning is 
viewed as separate from teaching and 
occurs almost entirely through testing. 
 
 
 Students primarily work alone.  
 
 
 Curriculum is presented whole to part 
with emphasis on big concepts. 
 Pursuit of student questions is highly 
valued. 
 Curricular activities rely heavily on 
primary sources of data and 
manipulative materials. 
 Students are viewed as thinkers with 
emerging theories about the world. 
 
 Teachers generally behave in an 
interactive manner, facilitating the 
environment for students. 
 Teachers seek the students’ points of 
view in order to understand students’ 
present conceptions for use in 
subsequent lessons. 
 Assessment of student learning is 
interwoven with teaching and occurs 
through teacher observations of 
students at work and through student 
exhibitions and portfolios. 
 Students primarily work in groups. 
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Figure 2.2: Two representations of the learning process (Source: Smith et al. 2005) 
 
A discussion of constructivist learning principles and assumptions, drawing on the work of 
some of the most prominent scholars on the subject, is provided next. 
2.3.2.2.1 Jean Piaget’s contribution 
Psychologist, Piaget, is perhaps one of the most influential proponents of constructivism. 
His work on child development and his theory of cognitive development is vast and 
complex, such that it is not possible to provide a complete appraisal of this work within this 
thesis. However, a brief summary, which highlights those aspects that are pertinent to 
learning and constructivism, is provided in this section. 
Cognitive-developmental theory 
Piaget developed his cognitive developmental theory based on studies of children’s 
behaviour and their cognitive development. Initially tasked with constructing intelligence 
tests for children and scoring children’s answers, Piaget’s interests diverted his research 
focus from the traditional testing to investigating the processes of reasoning that children 
used to arrive at the answers (Crain, 2011, Kolb, 2015). He began to discover age-related 
regularities in these reasoning processes. Crucially, he found that younger children were 
not necessarily “dumber” than older children or adults, but merely thought about things in 
an entirely different manner (Crain, 2011, Kolb, 2015).  
(i) Pour it in model (ii) Keep it flowing model 
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Piaget subsequently developed these ideas and formulated his theory of cognitive 
development. The following two theoretical points are relevant to the work in this thesis: 
1) Children’s cognitive development passes through stages of development, at 
different rates 
2) Equilibrium is the mechanism at play in the transformational growth process 
Stages 
Piaget (1932, 1952) viewed the human mind as a dynamic set of cognitive structures that 
grow in intellectual complexity (in stages) as people mature and as they interact with the 
world. Extensive literature exists on Piaget’s stages, only briefly discussed here (Berk, 
2013, Schunk, 2012). In short, Piaget classified the four main stages as sensorimotor (birth 
to 2 years), preoperational (2 to 7 years), concrete operational (7 to 11) and formal 
operational (11 to adult), to represent increasingly complex and comprehensive ways of 
thinking. In essence, the characteristics of the stages were that in the course of 
development the means by which understanding was constructed changed from 
understanding rooted in present action in babies and toddlers (using imagery of the 
different sensory modalities – vision, audition, touch, taste, smell and kinesthesis), through 
acquiring the ability to use successively more abstract ways of thinking (using symbols and 
word concepts) as the child grows to adulthood (Nabuzoka and Empson, 2010, Schunk, 
2012, Berk, 2013).  Thus, as children or people explore, manipulate and try to make sense 
out of the environment, they actively construct new and more elaborate structures for 
dealing with the world (Crain, 2011).  
Put simply, Piaget (1952, 1932) did not believe that children’s or people’s thinking is shaped 
by external teachings or other environmental influences. Rather, he believed that 
intelligence is shaped by experience, hence his central argument that people must interact 
with the environment to develop mentally (Piaget, 1952, Kolb, 2015, Crain, 2011). For 
Piaget, cognitive development is an active constructive process, in which people, through 
their own activities, build increasingly differentiated and comprehensive cognitive structures 
(Kolb, 2012, Crain, 2011, Piaget, 1952). Crucially, Piaget recognised that people proceed 
through the stages of development at different rates, and some may not reach the highest 
of the Piaget’s stages (Piaget, 1932 and 1952, Crain, 2011).  
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Equilibrium 
Piaget (1952) contended that the creation and development of new cognitive structures 
springs from a person’s biological drive to produce an optimal state of equilibrium between 
cognitive structures and the environment, that is when perception and “reality” conflict 
(Schunk, 2012, Crain, 2011). Smith et al. (1997) note that Piaget emphasized that “for 
conflict to be productive, it has to be situated in a context where thought is unconstrained 
by hegemonic influences, so that thinkers have the freedom to invent and construct their 
own understanding” Hence, if some experiences do not quite fit into existing structures, 
accommodation or changes to internal structures must occur to provide consistency with 
external reality (Crain, 2011, Schunk, 2012). A separate component process of equilibrium 
is assimilation. Fosnot (2005) defines assimilation as the individual’s self-assertive 
tendency, a tendency to view, understand, and act on the surround with one’s own activity 
or ideas in order to preserve one’s autonomy as a part within a whole system. Put simply, 
this means taking in or fitting external reality to the existing cognitive structures (Crain, 
2011, Schunk, 2012). This means therefore, learning occurs when learners experience 
cognitive conflict and engage in assimilation or accommodation to construct or reorganise 
internal structures (Schunk, 2012).  
Criticisms of Piaget’s theory 
Piaget’s theory has been criticised on many fronts (Berk, 2013, Brooks and Brooks, 1993, 
Schunk, 2012, Crain, 2011). His position that cognitive development takes place in stages 
is perhaps one of the most contentious of his notions (Crain, 2011, Schunk, 2012, Berk, 
2013). Many psychologists and researchers who have replicated some of Piaget’s tasks do 
not believe that children go through general stage-like periods where their thinking reflects 
broad mental structures (Crain, 2011, Berk, 2013). Instead, according to Crain (2011) and 
Berk (2013), children are seen constantly modifying structures and learning new task-
specific skills. Infants and young children have also been found to be more competent on 
tasks than adolescents and adults (Crain, 2011, Berk, 2013), leaving some to argue that 
Piaget underestimated children’s capacities in his stage classification (Crain, 2011). 
In addition, the quest for equilibrium in cognitive development is another of Piaget’s most 
controversial notions, according to Berk (2013) and Brooks and Brooks (1993). Berk (2013) 
argues that Piaget’s notion is vague in explaining precisely what the child does to 
equilibrate, claiming in her account that periods of cognitive equilibrium are rare. Brooks 
and Brooks (1993), on the other hand, point out work that suggests that factors such as 
language and prior experience are more closely associated with the development of new 
structures than is the quest for cognitive equilibrium (Brooks and Brooks, 1993). Vygotsky, 
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discussed in the following sections, also strongly believed that people’s ability to use 
language and carry out dialogues inwardly and outwardly, contributes enormously to 
people’s thought development. 
Piaget’s contribution 
Nevertheless, the educational implications of Piaget’s cognitive development theory, that 
learning is best facilitated by having rich environments that allow for active exploration and 
hands-on activities thence the active construction of knowledge, have had a profound 
impact on education and learning (Schunk, 2012, Kolb, 2015, Fosnot, 2005, Brooks and 
Brooks, 1993). Schunk (2012) acknowledges the contribution of Piaget’s notions of stage 
development and emphasizes the importance of ascertaining the levels that learners are 
functioning at, and gearing their teaching accordingly. For Brooks and Brooks (1993 pp.27), 
Piaget’s work spawned an avalanche of theories and research studies, altering cognitive 
psychology in the process. Arguably, the cognitive development theory usefully forms the 
foundation of more modern theories of learning and development, including experiential 
learning theory (Kolb, 2015), described in later sections of this chapter.  
2.3.2.2.2 Lev Vygotsky’s contribution 
Vygotsky’s theory, like Piaget’s discussed in the preceding sections, is a constructivist 
theory. Both theorists advanced the idea that learners are active, constructive beings. 
However, while Piaget focused on the internal cognitive development in the individual, 
Vygotsky places more emphasis on the cultural and social environment as the key to 
human development and learning (Kolb, 2015, Schunk, 2012, Fosnot, 2005). Fosnot (2005) 
observes that the two cognitive and sociocultural perspectives at times appear to be in 
direct conflict, with supporters of each, claiming supremacy for their view of what it means 
to know and learn. In fact, much debate exists in the literature on “Piaget versus Vygotsky”, 
contrasting their presumably differing positions on the course of human development 
(Crain, 2011, Fosnot, 2005, Schunk, 2012), as well as whether learning is primarily a 
process of active cognitive reorganization or a process of enculturation into a community of 
practice (Fosnot, 2005). Crucially, however, what is important for this research is that both 
cognitive and sociocultural theories highlight the fundamental role that activity plays in 
human learning and development. Furthermore, as Von Glasersfeld (1992) acknowledges, 
this constructive activity occurs as the cognising individual interacts with other members of 
a community.  
Therefore, the central focus of this section is not to debate the seeming conflict between 
cognitive and sociocultural perspectives of constructivist theories. Instead, it is to discuss 
Vygotsky’s sociocultural theory, with its key assumptions and concepts, in order to provide 
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some theoretical understanding to how people learn within sociocultural settings. The 
primary matter of concern is to understand how participation in social interactions and 
culturally organised activities influences learning from Vygotsky’s point of view. 
Vygotsky’s sociocultural theory 
Vygotsky’s theory stresses the interaction of interpersonal (social), cultural-historical and 
individual factors as the key to human development and learning (Schunk, 2012, Kolb, 
2015, Fosnot, 2005, Crain, 2011). In developing his theory, Vygotsky acknowledged the 
role of both biological and environmental factors in cognitive development but argued that 
the same factors may have very different effects depending upon the people among whom 
the child grows up or interacts with (Nabuzoka and Empson, 2010). Hence, both personal 
and cultural or historical characteristics are important in cognitive development. However, 
Vygotsky argued that cognitive development was dominated by biological factors until the 
age of two (the natural line), and after that was heavily influenced by cultural and 
environmental factors (the cultural line) (Nabuzoka and Empson, 2010).  
As a result, cultural systems such as language take a dominant role in Vygotsky’s theory. 
He believed that language served to organise higher mental functions and that it facilitated 
cognition (Schunk, 2012, Harris and Westermann, 2015). Vygotsky also identified several 
other sociocultural tools, such as writing, drawing, reading, number systems, maps and 
diagrams that can aid cognitive development in the same way as language (Schunk, 2012, 
Harris and Westermann, 2015). He argued that children are born into a world that is already 
culturally structured, but are not born with the ability to use such cultural tools; they must 
therefore acquire and master the external process of transmitting cultural tools (Nabuzoka 
and Empson, 2010). Such skills, however, cannot simply be acquired independently by the 
children (Nabuzoka and Empson, 2010). Rather, the child acquires and masters the 
sociocultural tools through the activities of those around them (Smith et al. 1997). Vygotsky 
believed that such cultural systems have to be passed on from knowledgeable adults and 
peers through social interaction and situated activity (Schunk, 2012, Harris and 
Westermann, 2015, Feldman, 2011). 
A key concept of Vygotsky’s theory, relating to the role of knowledgeable adults and peers 
in facilitating the acquisition and mastery of sociocultural tools, is the Zone of Proximal 
Development (ZPD), defined as “the distance between the actual developmental level as 
determined by independent problem solving and the level of potential development as 
determined through problem solving under adult guidance or in collaboration with more 
capable peers” (Vygotsky, 1978). Put simply, it defines the difference between what the 
child or learner can do unaided in a particular situation, and what they can achieve with the 
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assistance of an adult or more capable members of the society (Harris and Westermann, 
2015, Nabuzoka and Empson, 2010). Schunk (2012) states that the ZPD represents the 
amount of learning possible by a learner, given the appropriate instruction. In the ZPD, the 
knowledgeable person and the learner work together on a task that the learner could not 
perform independently because of the difficulty level (Schunk. 2012).  
Another important aspect relating to the mastery of new sociocultural tools by children is 
internalisation of the tools. Internalisation is the process through which functions which are 
first established in the child’s external relations with others are re-constructed internally 
(Smith et al. 1997). Nabuzoka and Empson (2010) give an example of children memorising 
a set of words. They state that the children are able to use external memory aids, such as 
cards with different pictures, which they can use to recall the words proceeding from the 
association between a word and a picture that they have developed (Nabuzoka and 
Empson, 2010). In contrast, adults do not need such external memory aids to memorise 
and recall as they already possess the internal mental tools (Nabuzoka and Empson, 
2010). Internalization, therefore, occurs between childhood and adulthood, such that the 
external signs and symbols required by children are transformed into internal signs that 
adults can reproduce (Nabuzoka and Empson, 2010).  
Therefore, in order for cognitive development to occur, new sociocultural tools must be 
presented to the learners, by knowledgeable adults and or peers, within the ZPD, and this 
cultural interaction produces cognitive change when it is internalized in the learner (Schunk, 
2012, Feldman, 2011). A quote from Vygotsky (1981, p.163), summarises this process as 
follows: 
“Any function in a child’s cultural development appears twice, or on two planes. First 
it appears on a social plane, and then on a psychological plane. First it appears 
between people as an interpersonal category, and then within the child as an 
intrapsychological category”. 
Out of Vygotsky’s complex theory, the concept of ZPD has received much more interest in 
the literature, mainly among educators (Schunk, 2012, Crain, 2011, Harris and 
Westermann, 2015, Tudge and Scrimsher, 2003). In particular, the idea of structuring the 
learning process such that the more knowledgeable person facilitates the learner’s progress 
through the ZPD, known amongst psychologists and educators as scaffolding, has been 
most influential (Schunk, 2012, Feldman, 2011, Nabuzoka and Empson, 2010). In 
scaffolding, the more knowledgeable person first provides a learning structure and much 
assistance through demonstrations of the task, reminders, suggestions and encouragement 
(Nabuzoka and Empson, 2010). The learner then takes over (with some guidance), by 
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talking themselves through the task and getting more control of the task. In the end, the 
assistance is taken away once the learners are able to carry out the task independently 
(Nabuzoka and Empson, 2010, Crain, 2011, Feldman, 2011).  
Apart from the notion of scaffolding, educational literature is awash with examples of 
instructional applications that reflect Vygotsky’s constructivist ideas and concepts (Fosnot, 
2005, Schunk, 2012). Schunk (2012) discusses other examples including reciprocal 
teaching, peer-assisted learning or peer collaboration, apprenticeships, problem-based or 
discovery learning, and others. For example, reciprocal teaching involves an interactive 
dialogue between a teacher and a small group of students, where the teacher may initially 
model the activities, then afterwards allow the students and teacher to take turns being the 
teacher (Schunk, 2012). With peer-assisted learning, on the other hand, peers serve as 
active agents in the learning process. As the peers work on tasks cooperatively, the shared 
social interactions can serve an instructional function (Schunk, 2012).  
Of particular relevance to this research and relevant to Vygotsky’s theory is social guidance 
through apprenticeships. Within construction apprenticeships, trainees work closely with 
experts in their trades, in joint work-related activities. Smith et al. (1997) state that guided 
participation serves to structure and organise the task for the novices, so that eventually 
they are able to take independent responsibility for the task/s. Schunk (2012) asserts that 
apprenticeships fit well with the Vygotsky’s ZPD because they occur in cultural institutions 
(for example, schools, colleges) and thus help to transform the learners’ or trainees’ 
cognitive development. Furthermore, because they are often assisted to carry out tasks 
beyond their capabilities by the experts, they often operate within a ZPD (Schunk, 2012). In 
the end, the trainees develop cultural knowledge and a shared understanding of processes 
and procedures, through their participation in social practices under the guidance of the 
expert (Smith et al. 1997, Schunk, 2012). 
Criticisms of Vygotsky’s theory 
There are critics of Vygotsky’s theory, which need to be taken into account. For instance, 
some writers suggest that Vygotsky’s theory suffers from one-sidedness, in that he placed 
much more emphasis and in fact devoted much of his research on the role of cultural forces 
and social experience, and neglected the effects of biological or natural factors of 
development in the process (Berk, 2013, Crain, 2011, Feldman, 2011, Fosnot, 2005). In 
addition, Berk (2013) criticizes Vygotsky’s theory for failing to address precisely how 
children internalise social experiences to advance their mental functioning. Similar concerns 
are shared by Smith et al. (1997), who criticise Vygotsky’s theory for the lack of attention to 
any intervening structures between social practices and individual functioning. Moreover, as 
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Crain (2011) argues, Vygotsky studied ways in which memory aids, writing and scientific 
concepts transform the child’s mind, but did not examine the ways in which the child’s inner 
development might affect cultural forces.  
In addition to these detractors, the concept of zone of proximal development is controversial 
for other authors and practitioners (Fosnot, 2005, Crain, 2011). Within the ZPD, the 
knowledgeable adult or peer pushes the child’s development forward by providing the 
learners with difficult tasks that they can solve with some assistance. According to Crain 
(2011), one danger with this approach is that children or learners may end up being pushed 
forward without being given a chance to develop their potentials fully at their present stage. 
Moreover, by assisting the children to solve problems, Crain (2011) argues that Vygotsky 
overlooked the extent to which outside assistance undermines the child’s independent 
thinking and capacity to shape their own development. According to Crain (2011), 
developmentalists who value independent thinking are particularly opposed to giving 
children/learners assistance and direction, as it encourages them to depend on others to 
know what and how to think.  
For Fosnot (2005), her concern with the ZPD arises from the notion that the intellectual 
tools provided by cultures, such as language, memory aids, numerical systems, writing and 
scientific concepts, may be construed (rightly or wrongly) as “truth” in the objective sense, 
and therefore the adult’s role being perceived of as one that facilitates learner’s adoption of 
it. The underlying assumption is that new tools presented by the knowledgeable adult or 
peer must then be internalised by the learner for cognitive development to take place. 
Fosnot (2005) questions whether an assumption is therefore made that a learner can 
“absorb” the adult’s conceptual understanding (residing in the symbolic representation of 
the adult). She makes the same point about the notion of scaffolding, posing the questions 
– “is there a “truth” that the scaffolding process leads to? And whose truth is it”? Fosnot 
(2005) argues that such assumptions are a residue of the old paradigm, and not consistent 
with notions of the newer paradigm that advocates for the active construction of meanings 
and understandings by the learner.  
Despite these concerns, Vygotsky’s theoretical ideas and concepts remain influential, 
particularly in the field of education and psychology, as seen from instructional applications 
cited in earlier sections (for example, the notion of scaffolding, reciprocal teaching, peer-
assisted learning or peer collaboration, problem-based or discovery learning and 
apprenticeships). Moreover, like Piaget, his theory has generated much interest and debate 
among researchers and theorists by suggesting ways to expand and move beyond 
traditional developmental theory (Nabuzoka and Westermann, 2010). In particular, the view 
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that social interaction and situated activity is an important part of cognitive development will 
likely continue to contribute to debates of progressive learning.  
The following section discusses experiential learning theory, which also draws much of its 
theoretical foundations from the constructivist concepts. 
2.3.2.3 Experiential learning theory 
According to Kolb (2015), who is perhaps the most influential modern writer on the role of 
experience in learning, experiential learning theory (ELT) offers a fundamentally different 
view of learning from that of traditional, behaviourist theories of learning, which tend to give 
primary emphasis to acquisition, manipulation and recall of abstract symbols, and deny any 
role for consciousness and subjective experience in the learning process. Heavily grounded 
in the works of Dewey, Piaget, Vygotsky (discussed already in this chapter), Lewin and 
others, ELT views learning as a process whereby concepts and ideas are derived from and 
continuously modified by experience (Kolb, 2015). Keeton and Tate (1978) stated that in 
experiential learning, the learner is directly in touch with the realities being studied, as 
opposed to the learner who only reads about, hears about, or writes about these realities 
but never comes into contact with them as part of the learning process. In addition, Kolb 
(2015) writes that learning from this perspective, involves the creation of knowledge and 
meaning, occurs through the active extension and grounding of ideas and experiences in 
the external world and through internal reflection about the attributes of these experiences 
and ideas. Kolb (2015) makes the suggestion that the experiential learning perspective is 
characterised by six propositions, as follows: 
1. Learning is best conceived as a process, not in terms of outcomes – the underlying 
assumption here is that ideas are not fixed and immutable elements of thought, but are 
formed and re-formed through experience. Thus, learning is an emergent process 
whose outcomes represent only historical record, not knowledge of the future (Kolb, 
2015). 
2. Learning is a continuous process grounded in experience. 
3. The process of learning requires the resolution of conflicts between dialectically 
opposed modes of adaptation to the world. 
4. Learning is a holistic process of adaptation to the world. 
5. Learning involves transactions between the person and the environment. 
6. Learning is the process of creating knowledge. 
 
 
  
54 
 
Such conceptions are largely consistent with constructivist notions, which include the 
internalisation of external systems by the learner and their emphasis on the role of 
experience in learning. For example, from Piaget’s theory, the processes of accommodation 
of external ideas and assimilation of experience into existing conceptual structures reflect 
the notion of learning that arises from the resolution of conflicting ways of dealing with the 
world (Kolb, 2015). Similarly, Dewey (1938), in stressing the significance of learning 
through experience, acknowledged the ongoing transactions/interactions between 
individuals and their environments. Dewey (1938) described the environment as “whatever 
conditions interact with personal needs, desires, purposes, and capacities to create the 
experience which is had”. Hence, Kolb (2015) asserts that ELT is referred to as 
“experiential” theory for two primary reasons: 
(i) To tie it clearly to its intellectual origins, in the works of proponents of the use of 
experience for learning and or the interactions of people and their environment 
(ii) To emphasize the central role that experience plays in the learning process (Kolb, 
2015). 
2.3.2.3.1 The process of experiential learning: Kolb’s learning cycle 
Kolb (1984, 2008, 2015),  conceives the process of experiential learning as a four-stage 
cycle, involving four key learning modes – concrete experience, reflective observation, 
abstract conceptualization, and active experimentation, as shown in Figure 2.3. In 
developing his learning cycle, again Kolb draws upon the theoretical learning models of 
Lewin, Dewey and Piaget (Kolb, 1984, 2015), resulting in a model that is remarkably similar 
to those proposed by his predecessors, particularly Lewin and Dewey (Beard and Wilson, 
2013, Kolb, 2015, Poore et al. 2014). In fact, Kolb (2015) writes that he did not want to 
present ELT as a replacement or alternative to traditional and cognitive theories, but rather 
sought to present ELT as an “integrative perspective on learning that combines experience, 
perception, cognition and behaviour” (Kolb, 2015, p.31).  
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Figure 2.3: Kolb’s experiential learning cycle (Source: Kolb and Kolb, 2008) 
 
Central to Kolb’s learning model, is his argument that learning is a process, whereby 
knowledge results from the combination of grasping and transforming experience (Kolb, 
2015). Kolb (2015) defines grasping experience as the process of taking in information, and 
transforming experience as how individuals interpret and act on that information. 
Accordingly, in the learning cycle, the four adaptive learning modes are depicted along two 
key dimensions. The first dimension represents two different and opposed processes of 
grasping experience – Concrete Experience (relying on the tangible, felt qualities of 
immediate experience) at one end and Abstract Conceptualization (relying on conceptual 
interpretation and symbolic representation) at the other (Kolb, 2015). The second 
dimension, on the other hand, represents two dialectically opposed orientations of 
transforming that grasp or representation of experience – Reflective Observation (involving 
internal reflection) at one extreme and Active Experimentation (involving active external 
manipulation of the external world) at the other (Kolb, 2015). This means that learning 
arises from the transactions and resolution of creative tension among these four adaptive 
learning modes (Kolb, 2015).  
In Chapter 3 of his 2015 book: Experiential learning: Experience as the source of learning 
and development, 2nd Edition, Kolb provides a more detailed account of the processes 
(including the concepts of grasping and transformation) and structures involved here, than 
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is possible within this thesis. Nevertheless, the principal idea here is that learning, and 
therefore, knowing requires both a grasp or figurative representation of experience and 
transformation of that representation (Kolb, 2015). Kolb (2015) points out that the grasp or 
operative transformation alone is insufficient. He states that “the simple perception of 
experience is not sufficient for learning; something must be done with it” (Kolb, 2015). In the 
same way, transformation on its own cannot represent learning, “for there must be 
something to be transformed, some state or experience that is being acted upon (Kolb, 
2015). 
Consequently, Kolb (2015, 1984) suggests further that for a complete learning experience, 
learners must be afforded the opportunity to go through all four modes of the learning cycle 
or “touch all the bases”- experiencing, reflecting, thinking and acting. According to Kolb 
(2015), immediate or concrete experiences form the basis for observations and reflections, 
which in turn are assimilated into abstract concepts, from which new implications for action 
can be drawn.  
2.3.2.3.2 Kolb’s Learning Style Inventory 
In addition to providing a theoretical model of the process of experiential learning, Kolb is 
widely known for his contribution to the importance of individual differences in learning 
orientations or styles, based on a self-report test, the Learning Style Inventory (LSI), he 
devised to assess individual orientations toward learning. In brief, the LSI contains a series 
of questions which measure the degree to which individuals emphasize each of the four 
modes of the learning process – concrete experience (feeling), reflective observation 
(watching), abstract conceptualization (thinking) and active experimentation (doing). In 
addition, the LSI produces two combination scores that indicate the extent to which the 
person emphasizes abstractness over concreteness (AC-CE), and the extent to which the 
person emphasizes action over reflection (AE-RO) (Kolb, 2015). From results and patterns 
of the LSI scores, Kolb (2015) proposes that individual preferences can be characterised in 
terms of four basic learning styles: divergers, assimilators, convergers and accommodators. 
Characteristics of each style are summarised in Table 2.3. In his book, Kolb (2015) goes 
further to describe how the results of the LSI style testing can be used to create appropriate 
teaching strategies for learners that are tuned to their individual learning orientations.  
 
 
 
  
57 
 
Table 2.3: Kolb’s learning styles 
Learning style Learning characteristic 
Convergent  Relies primarily on abstract conceptualization (AC) and active 
experimentation (AE) 
 Strong in problem solving, decision making and practical application of 
ideas 
 Prefers technical tasks to social and interpersonal issues 
 Unemotional 
Divergent  Opposite learning strengths from convergence 
 learns best through concrete experience (CE) and reflective observation 
(RO) 
 strong in imaginative ability and awareness of meaning and values 
 good at generating ideas and seeing things from different perspectives 
 relate well with other people are more inclined to work in groups 
Assimilating  dominant learning abilities are abstract conceptualization (AC) and 
reflective observation (RO) 
 strong in inductive reasoning and ability to create logical theoretical 
models 
 prefer reading, lectures and time to analyse information 
 less focussed on people, and more interested in ideas and concepts 
Accommodative  opposite learning strengths from assimilation 
 emphasizes concrete experience (CE) and active experimentation (AE) 
 Strong in doing things, in carrying out plans and tasks and getting involved 
in new experiences 
 Seeks opportunity and more of a risk taker 
 Tend to solve problems in an intuitive trial-and-error manner 
Source (Kolb, 2015) 
2.3.2.3.3 Application of Kolb’s learning theory 
Kolb’s learning theory, particularly his principal argument about how experience is 
transformed into learning and knowledge, has been widely accepted as a useful and 
influential theoretical framework of learning (Beard and Wilson, 2013, Manolis et al. 2013, 
Abdulwahed and Nagy, 2009, Kolb, 2015, Duff, 2004). His learning cycle and the Learning 
Style Inventory have been used in a broad range of applications, including how stages of 
the model can be incorporated into experience-based activities (Poore et al. 2014, 
Abdulwahed and Nagy, 2009, Konak et al. 2014) as well as analysing and managing 
differences in learning styles with the LSI (Clark et al. 2010, Manolis et al. 2013, Sheehan 
and Kearns, 1995). In their study of laboratory education, which was based on Kolb’s 
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learning cycle, Abdulwahed and Nagy (2009) offered support for Kolb’s theory, stating that 
Kolb’s theory “provides clear mechanisms of teaching and learning design, which are 
strongly underlined with the constructivist view on the way people construct their 
knowledge”. In addition, according to Abdulwahed and Nagy (2009), as a result of the 
activation of each of the four learning modes in the learning process (concrete experience, 
reflective observation, abstract conceptualization and active experimentation), Kolb’s theory 
allows higher levels of learning to occur. 
With regards to the LSI, Manolis et al. (2013) acknowledge the instrument’s ability to 
measure and aid understanding of individual learning styles, which consequently provides 
useful insights into the learning methods that are likely to be most effective for that 
individual. Similarly, Hawk and Shah (2007) also acknowledge that the use of Kolb’s 
learning style instrument, offering “common sense descriptions”, allows educators and 
researchers to consider and seek out more carefully the factors and activities that are 
conducive to more effective and deeper learning. What is more, Kolb’s classification of 
individual learning preferences sparked considerable research on the phenomenon of 
learning based on experience (Manolis et al. 2013). In fact, in his 2015 book, Kolb himself 
states that he is gratified and motivated by the way his theoretical ideas have stimulated 
studies which advance the theory and practice of experiential learning (Kolb, 2015). It is 
certainly the case that a wide variety of learning methods have evolved, which have come 
to be known as EL methods, including role-plays and simulations Piercy et al. (2012, Currie, 
1995). Most of these, as Currie (1995) states, focus on the learner being offered an 
experience, followed by reflection and making sense of that experience, thus reflecting the 
Kolb’s learning cycle. 
2.3.2.3.4 Criticisms of Kolb’s learning theory 
Experiential learning theory is not without its critics, however. In fact, it appears that since 
the introduction of the notion of experience in learning by Dewey and other earlier 
advocates, much debate has taken place between proponents of progressive and or 
constructivist learning and those who support the traditional learning approaches (Dewey, 
1938, Kirschner et al. 2006, Taber, 2011, Beard and Wilson, 2013, Kolb, 2015). The latter, 
emphasize absoluteness and universality, and maintain that learners should be provided 
with direct instructional guidance based on the facts, laws, principles and theories that 
make up a discipline’s content (Kirschner et al. 2006). They argue that there is not enough 
empirical evidence to support experiential learning approaches (Kirschner et al. 2006, 
Taber, 2011). In particular, Kirschner et al. (2006) in their key paper on this subject put 
forward research evidence that supports direct, strong instructional guidance rather than 
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constructivist-based learning approaches (e.g. Moreno, 2004, Sweller, 2004, Mayer, 2004, 
Winn, 2003). Kirschner et al. (2006) write: 
“There is no evidence that presenting them (learners) with partial information 
enhances their ability to construct a representation more than giving them full 
information. Actually, quite the reverse seems most often to be true. Learners must 
construct a mental representation or schema irrespective of whether they are given 
complete or partial information. Complete information will result in a more accurate 
representation that is also more easily acquired” 
Of critical importance to their argument, is their proposition that constructivist-based 
approaches, including experiential learning methods  are inconsistent with what is 
universally known about cognition, as well as what has historically been shown to be 
effective pedagogy (Kirschner et al. 2006). This view is echoed by Hutchins cited in Dewey 
(1998), who was opposed to the supposed subjectivity of experience and stated that 
education has to be “properly understood as the cultivation of the intellect and would be 
contaminated when windows were opened to the social world”. The concern here is that 
experiential learning undermines traditional knowledge by placing too great an emphasis on 
experience and student-centredness, to the detriment of classical curriculum (Beard and 
Wilson, 2013, Dewey, 1998). Dewey (1998), however, did not agree with these notions. In 
defending his position, Dewey put forward his argument against Hutchins’ idea, stating that 
“such cultivation would be passive and largely contemplative, without the consequence for 
the actualities of lived life” (Dewey, 1998). For Dewey and his supporters, learning through 
experience is seen as a way to revitalize traditional education, but crucially, it allows the 
learner to be directly in touch with the realities or phenomenon being studied, as opposed 
to merely thinking about the subject or considering the possibility of doing something with it 
(Dewey, 1938, Keeton and Tate, 1978).  
Nonetheless, Kirschner et al. (2006), claim further that experiential learning methods fail to 
pay attention to the manner in which human cognitive structures are organised, in particular 
the characteristics of working memory, long-term memory, or the intricate relations between 
them. Kirschner et al. (2006) consider long-term memory as the central, dominant structure 
of human cognition. Hence, according to Kirschner et al. (2006), the aim of all instruction is 
to alter long-term memory. They argue: 
“If nothing has changed in long-term memory, nothing has been learned. Any 
instructional recommendation that does not or cannot specify what has been 
changed in long-term memory, or that does not increase the efficiency with which 
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relevant information is stored in or retrieved from long-term memory, is likely to be 
ineffective” (Kirschner et al. 2006). 
Their point, in pursuing support for direct instruction, is that experiential learning 
approaches ignore the structures that constitute human cognitive architecture (Kirschner et 
al. 2006, Taber, 2011). Beard and Wilson (2013) add to this point, pointing out that Kolb’s 
learning cycle can be regarded as a minimalist interpretation of the complex operations of 
the brain and therefore can be viewed as limited in describing the learning process.  
However, Taber (2011) dismisses claims that constructivist approaches, including EL, 
ignore the human cognitive architecture in their accounts of learning. Taber (2011) argues 
that constructivist pedagogy has long put stress on the way the cognitive system constrains 
and facilitates learning. In fact, foundational scholars of experiential learning, Piaget and 
Vygotsky (discussed in earlier sections), developed their theories based on how cognitive 
structures influence meaningful learning. Piaget, in particular, focussed on the process of 
internal cognitive development in the individual, the nature of intelligence and how it 
develops. Therefore, critics such as Kirschner et al. (2006), make inaccurate claims in 
suggesting that constructivist approaches ignore the architecture of cognition. What the 
constructivist theories do not do, however, is place long-term memory as the central, 
dominant structure of human cognition, as proposed by Kirschner et al. (2006). 
Nonetheless, constructive theories certainly opened up useful debates in cognitive 
development, aiding to the understanding and advancement of the theory and practice of 
learning.  
Moreover, as Taber (2011) and Kolb (2015) point out, research studies have equally 
reported support for experiential learning theory and methods. For example, Piercy et al. 
(2012) report that experiential learning methods have proven useful in conveying subject 
information to learners in business education settings. In addition, in reviewing studies and 
critics of experiential learning theory, Kolb (2015) highlights two comprehensive reviews of 
the theory by Hickox (1991) and Iliff (1994). Hickox (1991), for example, qualitatively 
analysed 81 studies that focussed on the application of the ELT model as well as the 
application of the LSI. Her study concluded that the majority of the studies (61.7 per cent) 
supported ELT. Thus, contrary to its critics’ claims, ELT has been successfully adopted in 
educational settings as a fundamental perspective on learning.  
Other criticisms of the experiential learning theory are based on limitations that are directed 
specifically at Kolb’s learning cycle and the LSI (Beard and Wilson, 2013, Kolb, 2015). For 
example, the learning cycle is considered by some to be too psychological and 
individualistic (Kolb, 2015, Beard and Wilson, 2013, Reynolds, 1997, Holman et al. 1997). 
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In their evaluation of the ELT, Beard and Wilson (2013) state that the cycle locates itself in 
the cognitive psychology tradition, and overlooks or mechanically explains and thus 
divorces people from the social, historical and cultural aspects of self, thinking and action. 
Reynolds (1997) is of a similar opinion, stating that ELT is highly individualising and its 
psychological perspectives “ignores or downgrades the social context”. In addition, others 
have viewed the four sequential stages of the cycle as an oversimplified description of 
learning, arguing that learning does not typically take place in sequential, ordered steps as 
depicted in Kolb’s model (Beard and Wilson, 2013, Kolb, 2015, Holman et al. 1997). 
Kolb (2015) accepts the fact that his theory is not a discourse on social and historical 
factors that influence what and how people learn, given that this was not what he set out to 
do. In his defence, he explains that his aim was to create a model for explaining how 
individuals learn as well to empower learners to trust their own experience and gain 
mastery over their own learning (Kolb, 2015). However, he still believes that both ELT and 
other theoretical perspectives, which incorporate social, political and historical perspectives 
in their explanations, together provide a comprehensive understanding of ELT. With 
regards to the alleged oversimplification of his model, Kolb (2015) suggests that such 
interpretations seem to be a result of the cycle being taken out of the wider context of ELT. 
Kolb (2015) strongly believes that the explanations he offers through the two dialectically 
related dimensions of grasping experience via concrete experience and abstract 
conceptualization and transforming experience via active experimentation and reflective 
observation provide a complex and comprehensive insight into the process of experiential 
learning. Furthermore, Kolb (2015) explains that experiencing, reflecting, thinking and 
acting are not to be viewed as separate independent entities, but as dynamic, intricately 
related entities.  
In addition to these criticisms directed at Kolb’s learning cycle, other research has raised 
questions about the validity or indeed the reliability of the LSI, resulting in numerous 
revisions of the original instrument (Iliff, 1994, Manolis et al. 2013, Honey and Mumford, 
1992). For example, Honey and Mumford (1992, 2000) in creating their learning styles 
questionnaire (which utilises Likert type response format), were not satisfied with the 
original LSI because they felt that the use of single word descriptors (e.g. feeling, thinking, 
etc.) as the basis of classification for a particular learning style was potentially inaccurate. 
Manolis et al. (2013) in their assessment of experiential learning styles, also criticise Kolb’s 
LSI for the inability to determine the magnitude or degree by which an individual possesses 
a particular learning style. As a result, Manolis et al. (2013) develop an alternative scale 
that transforms the LSI from a type (categorical measure) to a degree (continuous 
measure) style of measure. It appears that Kolb (2015) has taken such criticisms on board, 
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resulting in him making revisions to his first version of the KLSI (proposed in 1971), in 1985, 
1999, 2005, and most recently in 2011. According to Kolb (2015), the latest version, the 
Kolb Learning Style Inventory 4.0 (KLSI 4.0), offers higher validity as well as high scale 
reliability, based on feedback from users and many years of research involving scholars 
around the world. The Kolb Learning Style Inventory 4 Guidebook (Kolb and Kolb, 2013a), 
provides additional details on the new KLSI 4.0. 
On the other hand, Li et al. (2007) point out the practical challenges associated with the 
implementation of EL principles in educational settings. In Li et al.’s (2007) view, providing 
learners with opportunities to go through the entire learning cycle of experiencing, 
reflecting, thinking and acting, requires much time and effort  from educators, given that EL 
is a “drastic departure from the traditional instruction, lecture-based approaches”. 
Windschitl (2002) provides a more detailed account of the challenges encountered by 
attempts to implement constructivist instruction. Windschitl (2002) highlights the problem of 
teachers who are unprepared to adopt constructivist principles as well as educational 
systems and cultures that have held standard curricula and lessons for many years. He 
writes: 
“The most profound challenges for teachers are not associated merely with 
acquiring new kills but with making personal sense of constructivism as a basis for 
instruction, reorienting the cultures of classrooms to be consonant with the 
constructivist philosophy, and dealing with the pervasive educational conservatism 
that works against efforts to teach for understanding” (Windschitl, 2002). 
Still, even with these concerns, Kolb’s LSI and the experiential learning model continue to 
be widely used as a framework that guides the design and conduct of experience-based 
learning activities (albeit in non-construction industry contexts), as argued thus far (Kolb, 
2015, Manolis, et al. 2013, Abdulwahed and Nagy, 2009, Piercy et al. 2012, Mawdesley et 
al. 2011, DeshPande and Huang 2009, Li et al. 2007).  
As far as the training of construction apprentices is concerned, and specifically OH training, 
there is a noticeable gap in the literature of research that utilises the experiential learning 
framework and constructivist principles as a basis for designing and conducting such 
training. Likewise, the shift from traditional lecture-based training to learner-centred 
experience-based training methods is also evidently slow within construction. Recent 
literature however, highlights the need to embrace new ways of learning and new ways of 
actively engaging the learner within the field of construction and engineering management 
(DeshPande and Huang 2009, Goedert et al. 2011, Mawdesley et al. 2011, Abdulwahed 
and Nagy 2009). These authors recognise the shift from traditional lecture-based training 
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towards constructivist pedagogy in which the importance of knowledge gained via activity, 
participation and experience is emphasised. Goedert et al. (2011) argue that simulation-
based learning methods, representing an experiential approach to learning, address the 
fundamental need to reinvigorate instructional methods and approaches in construction 
education, which “have changed little in over a century”. Simulations, employed for this 
research, are the subject of discussion in the next chapter.  
2.4 Chapter summary 
As this study is primarily concerned with evaluating the role and effectiveness of simulation-
based learning methods in the OH training of construction apprentices, it was important to 
review relevant research, learning theories and or concepts that underpin the application of 
simulation-based training methods. Initially, this chapter drew attention to various authors’ 
definitions and descriptions of “learning”, “training”, “training methods”, “learning styles” as 
well as “knowledge”, to provide some background and context to the chapter. A review of 
the leading learning theories, under the broad categories of “traditional” and “progressive” 
theories followed this discussion. For each of the learning theories presented, the 
underlying assumptions and key concepts were discussed, together with the differences 
and similarities among the theories.  
This discussion revealed that early studies in human learning and development considered 
a change in behaviour to define learning. Thus, learning was characterised by 
reinforcement and motivation of learners, with primary emphasis on the acquisition, 
manipulation and recall of abstract symbols. However, theorists operating within the 
“progressive” theories of learning, including Dewey, Bandura, Piaget, Vygotsky and Kolb, 
challenged traditional theories of learning, especially the concepts of transmission and 
acquisition of abstract knowledge as well as for denying any role for subjective experience 
in the learning process. In the main, these theorists contend that learners are active beings 
that construct their understanding and learn from interaction with their environments and 
others.  
Taking experiential learning theory specifically, it draws on a synthesis of constructivist 
theories and principles, and postulates learning as a process whereby concepts and ideas 
are derived from and continuously modified by experience (Kolb, 2015). In Kolb’s words, 
learning from this perspective, “involves the creation of knowledge and meaning, occurs 
through the active extension and grounding of ideas and experiences in the external world 
and through internal reflection about the attributes of these experiences and ideas”. Such 
theoretical conceptions were considered most directly relevant to this research. Hence, the 
  
64 
 
chapter provided a focussed discussion on constructivist and experiential learning theories, 
including appraisals of their contributions to theory and practice as well as their limitations. 
The literature discussions in the chapter highlighted two pertinent issues for this research 
as follows: 1) significant gaps in the construction literature of research that utilises the 
experiential learning framework and constructivist principles, and 2) the implications of 
experiential learning theory for OH training. 
1) Significant gaps in the construction literature of research that utilises the experiential 
learning framework 
Whilst the experiential learning framework and constructivist principles have been reported 
to be effective at improving the learning experience in some educational contexts like 
healthcare and business education (McCaughey and Traynor 2010, Sinclair and Ferguson 
2009, Piercy et al. 2012), the preceding discussions revealed a paucity of work assessing 
the value of experiential training methods within construction.  
2) The implications of experiential learning theory for OH training 
In view of the literature review, two key implications of experiential learning theory and 
constructivist principles appear to be of particular significance to this research. Firstly, in 
proposing that learners must be afforded the opportunity to go through all four modes of the 
learning cycle - experiencing, reflecting, thinking and acting, ELT implies that multiple 
training methods would lead to optimal learning, as different methods could be used to 
support particular aspects of the learning process as well as learners’ diverse learning 
styles. Secondly, as pointed out by Burke et al. (2006), experiential learning theory implies 
that in order for OH training to be meaningful and effective, it should be grounded in the 
experience of the trainee. This simply means that trainees need to be actively engaged in 
the learning process and not relatively passive recipients of OH knowledge or information 
(Burke et al. 2006).  
As a result, it appeared pertinent to investigate the following four research questions, 
related to the learning theory and implications of experiential learning theory discussed here 
as well as the gaps in the literature: 
 What are the learning preferences of construction apprentices? (Research question 2) 
 
 What OH training methods and learning theories (if any) are being utilised within 
construction to support the learning preferences of construction apprentices? (Research 
question 3) 
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 What are the apprentices’ perceptions of the training methods implemented for their OH 
training? (Research question 4) 
 
 How can the experiential learning framework be utilised for simulation use, in order to 
achieve the most effective training for construction apprentices? (Research question 8) 
 
Accordingly, this research sought to investigate the nature of OH training methods in use 
within construction, particularly their effectiveness in enhancing the learning experience of 
construction apprentices as well as their OH knowledge and attitudes. Furthermore, the 
research embraced and investigated a new approach for OH training within construction – 
simulation-based training, which is underpinned by constructivist principles, in particular 
Kolb’s experiential learning model.  
The next chapter presents the final part of the literature review. It specifically explores the 
role of simulation-based learning in training as well as presents the wearable simulations 
that were employed for this research.  
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Chapter Three: Wearable simulations – background and rationale 
for development and implementation 
3.1 Introduction 
Discussions in Chapter One described what is meant by occupational health (OH) as well 
as highlighted the OH problem in construction. Based on a review of literature, 
consideration was also given to the factors that influence construction workers’ health at 
work including the legislative aspects, factors related to the nature of the construction 
industry itself, younger workers’ vulnerability to occupational illnesses and, most important 
for this research, the provision of (or the lack of) effective OH training.  
Chapter Two then focussed on reviewing the various theories and concepts that provide 
some understanding to how people learn and what is known about the effectiveness of 
training. Of particular relevance to the aims of this research was the discussion on 
constructivist and experiential learning theories, which provide a theoretical underpinning to 
the use of simulations. Their fundamental theoretical conceptions suggested two key 
implications for OH training; that multiple training methods would lead to optimal learning 
and that maintaining trainee engagement is a critical element in the learning process. 
Furthermore, this review also pointed out gaps in the construction literature of research that 
utilises the experiential learning framework and constructivist principles. 
Drawing from discussions in the preceding chapters, in particular experiential learning and 
constructivist theories presented in Chapter Two, this chapter reviews the literature related 
specifically to the use of simulations, in order to explore the value and utility of simulations 
and address research objective three in the process. In Section 3.2, it presents an overview 
of the concept of simulations, as an experiential learning methodology. Section 3.3 then 
reviews extant applications of simulations in various educational contexts including 
construction.  The reported benefits of using simulations as well as limitations or challenges 
associated with the training approach are elaborated in Section 3.4. The wearable 
simulations, called LUSKInS (Loughborough University Sensory and Kinaesthetic 
Interactive Simulations), that were employed for this research are presented in Sections 3.5 
and 3.6. This discussion includes a rationale for their use in this research (in Section 3.5) as 
well as an outline of how previous research at Loughborough into the design and 
application of wearable simulations, led to the development of the LUSKInS (in Section 
3.6). In the final section (3.7), the chapter concludes with a summary, which draws attention 
to the key research questions arising from the literature appraisals. 
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3.2 Defining Simulations 
Authors such as Nikolic et al. (2011), Ezz et al. (2012), Pasin and Giroux (2011), Clarke 
(2009) and Piercy et al. (2012) offer diverse terminologies, interpretations and definitions for 
educational simulation technologies that range from learning experiences which occur 
within real environments (e.g. laboratories, role players or actors) to ones that occur in 
artificial environments (e.g. computer and web based simulations and games). Pasin and 
Giroux (2011) offer a definition that can be readily applied to the simulations adopted for 
this research.  They define simulations as “the representation of an aspect of reality based 
on a simplified and abstracted model”. In a much similar way, Nikolic et al. (2011) refer to 
simulations as a “simplified model of reality that provides information that students need, to 
learn and understand a process or phenomenon”.  
Furthermore, writers including Nikolic et al. (2011), Pasin and Giroux (2011), Piercy et al. 
(2012), Chen and Levinson (2006), Korman and Johnston (2011) and DeshPande and 
Huang (2009) assert that educational simulations represent technological innovations in the 
area of multimedia and instructional strategies, which are guided by the constructivist and 
experiential learning paradigm. This is because, according to Rusca et al. (2012), 
simulations have the potential to “overcome some of the limitations associated with more 
traditional learning methods”, particularly the passive nature of traditional approaches and 
their notion of transmission and acquisition of abstract knowledge. In addition, simulations 
primarily provide learners with contextual experiences, based on the view that learners 
generate their own knowledge and understanding by experiencing things first-hand, rather 
than by passively reading or hearing about others’ experiences (Rusca et al. 2012, Pasin 
and Giroux 2011). Moreover, the characteristic interactive nature of simulations fosters 
active and collaborative learning, promotes engagement and motivation as well as 
broadens teaching strategies by accommodating learners’ different learning preferences 
(Chen and Levinson, 2006). Korman and Johnston (2011) put it like this: “simulations assist 
the learning environment to move from a learning-by-telling model and even learning-by-
observing to a learning-by-doing model, from passivity to activity, and to extrapolate 
experiences to application”. Hence, the instructor’s role shifts from that of transmitting 
knowledge to that of facilitating knowledge construction by the participants (Rusca et al. 
2012, DeshPande and Huang, 2009). 
To a large extent, this is consistent with views of Kolb and other pioneers of experience-
based learning, who stress that the process of knowledge creation relies on an act of 
participation by the learner or the transformation of self-experience (Kolb, 2015, Pasin and 
Giroux, 2011, Rusca et al. 2012). As a result, experiential learning theory has been adopted 
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to guide educational experiences employing simulations (Poore et al. 2014, Lagoudas et al. 
2000, Li et al. 2007). With reference to Kolb’s learning model discussed in Chapter Two 
(section 2.3.2.3.2), simulations represent the concrete experience where learners 
participate and engage in an experience (Lagoudas et al. 2000, Li et al. 2007, Poore et al. 
2014). Crucially, however, the activation of all four learning modes is fundamental in the 
use of simulations. As Poore et al. (2014) point out, learning not only takes place during the 
simulation activity or concrete experience, but it also occurs when trainers purposefully 
direct learners’ focus and provide the learners with opportunities to reflect on the 
experience, think about and consider the significance of the experience as well as test what 
was learned by applying the knowledge in new situations. 
Again, this is consistent with Kolb’s argument that learners must move through concrete 
experience (CE), reflective observation (RO), abstract conceptualization (AC) and active 
experimentation (AE), in order for optimal learning to take place (Kolb, 1984, 2015). In fact, 
in Li et al.’s (2007) study examining the adoption of a simulation in an MBA course, the 
students were guided through Kolb’s four phases as follows: In the CE phase, the students 
took on a prescribed role (for example, a marketing executive) and participated in functional 
activities, such as consumer research and product design. In the next phase of RO, they 
observed the consequences of their activities and asked questions such as “What happens 
to our products in the market?” During the AC phase, they developed explanations and 
assumptions about product features, which they then applied in the next round of decision 
making, the AE, with an objective to improve product performances in the next round of 
decision making or cycle of learning (Li et al. 2007).  
The following sections provide further examples of studies that have utilised simulation 
tools in various educational fields as well as highlight the benefits and challenges that 
accrue from the use of simulation tools. 
3.3 Application of simulation tools 
3.3.1 Application in other educational fields 
The use of simulations in learning has received significant attention in the literature, with its 
original use in professions such as the military, aviation and more recently healthcare 
industries and business education (Mawdesley et al. 2011, Goedert et al. 2011, DeshPande 
and Huang 2009, Farrell 2005, Murphy et al. 2011, Sinclair and Ferguson 2009, 
McCaughey and Traynor 2010, Piercy et al. 2012). In their discussion of the origins of 
simulations, Pasin and Giroux (2011) trace the origins of simulations back to war games 
that were used in ancient China and subsequently in the training of military strategists in 
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Germany in World War I and II. In a much related field, flight simulators were also widely 
used to train fighter pilots during World War II (Pasin and Giroux, 2011, Moroney and 
Moroney, 1999), and then more recently, simulators that reproduce the cockpits of 
commercial flights are extensively used for training pilots.  
In the healthcare industry, on the other hand, models and simulations have long been used 
in the study of anatomy, in order to complement traditional training tools (McCaughey and 
Traynor 2010, Pasin and Giroux, 2011). In recent times, full scale integrated simulators 
combine life-like, anatomically correct manikins with computer programmes, permitting 
physiological and pharmacological responses such as respiratory and cardiovascular 
functions (McCaughey and Traynor 2010). These simulations can be pre-programmed with 
a scenario to elicit a response, displayed on a clinical monitor, according to student 
intervention (McCaughey and Traynor 2010). In their study aimed to evaluate the role of 
such simulations in students’ preparation for clinical practice, McCaughey and Traynor 
(2010) report several other examples from the medical and nursing literature where 
simulated learning has been applied as well as identify claims for and against the 
usefulness of simulations in enhancing learning. What is more, McCaughey and Traynor’s 
(2010) study found increased competence and safe practice of participating practitioners 
following exposure to simulations, with indications that the skills acquired during simulations 
would be transferred to the clinical setting. Furthermore, the participants considered 
simulations to be enjoyable and an effective learning mechanism (McCaughey and Traynor, 
2010). Thus, McCaughey and Traynor (2010) concluded their study with the claim that 
simulations are a valuable method of learning, which provides the link between theory and 
practice as well as the prospect for learner-centred, contextualised, risk free learning. 
Another of the application fields that has attracted the attention of researchers and 
practitioners is business and management education. Ezz et al. (2012) and Siddiqui et al. 
(2008) report several examples of simulation tools in the context of business and 
management education, which show various efforts to develop innovative courses, which 
ultimately assist learners to understand the dynamics behind the choices people make 
when running businesses. For example, in Li et al. (2007), a computer-based simulation, 
called Marketplace, which was used in an MBA marketing curriculum, is presented. The 
program allows learners to simulate the inception of a global industry and its development 
through growth to early maturity (Li et al. 2007). Within the virtual world, the students 
establish their own companies, assume the role of executives, and make strategic 
decisions in new product development, customer and competitor analysis, market entry, 
advertising and sales management (Li et al. 2007). Overall, Li et al. (2007) report that the 
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simulation course was advantageous in helping students make career preparations as well 
as in providing high levels of involvement and satisfaction. 
In a separate study, the perceived effectiveness of simulations in teaching operations 
management modules is discussed in Piercy et al. (2012).  Similar to Li et al.’s findings, this 
study presents a number of strengths of the experiential teaching method including the 
active engagement of students in their own learning, the stimulation of interest in the 
subject, the opportunity to learn how to work in often diverse groups, the acquisition of high 
order skills (teamwork, communication, conflict resolution, presentation, etc.), the 
application of theory to practice and the chance to try out ideas in a safe environment 
(Piercy et al. 2012).  
In addition, Siddiqui et al. (2008) present a supply chain simulator that tries to emulate an 
international supply chain network, where goods such as electronic equipment or 
machinery are delivered. The performance of these supply chains is ultimately judged by 
parameters such as inventory holding cost, backorder cost and transportation cost (Siddiqui 
et al. 2008). From their study, Siddiqui et al. (2008) specifically indicate that such 
simulations increase the students’ motivation to learn, their learning performances as well 
as provide opportunities for them to interact with other learners. These suggestions are also 
supported by Pasin and Giroux’s (2011) empirical study of the impact of a simulation game 
on operations management education. In fact, Pasin and Giroux (2011) discuss the benefits 
of simulations in an extensive way. As they mention, simulations offer the benefits of 
experiential learning, by providing rich environments that are conducive to deep learning 
(Pasin and Giroux, 2011).  
Even so, Siddiqui et al. (2008) note that although simulation-based educational tools offer 
diverse benefits, there is still great room available to increase their application and 
incorporation in learning, particularly to complement traditional educational tools. The 
following section explores examples of simulation tools in construction education. 
3.3.2 Application in construction education 
While a growing body of research explores the value of educational simulations in fields like 
business education and healthcare, as discussed above, Goedert et al. (2011) and 
DeshPande and Huang (2008) note that the shift from traditional lecture-based methods 
towards the use of experience-based simulation tools is evidently slow in the construction 
domain. Recent literature however, highlights the need to embrace new ways of learning 
and new ways of actively engaging the learner within the field of construction and 
engineering education (for example, DeshPande and Huang 2009, Goedert et al. 2011, 
Mawdesley et al. 2011, Austin and Soetanto, 2010, Abdulwahed and Nagy 2009). These 
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authors recognise the shift from didactic lecture-based training towards constructivist 
pedagogy in which the importance of knowledge gained via experience is emphasised. 
Goedert et al. (2011) argue that simulation-based learning addresses the fundamental need 
to reinvigorate instructional methods and approaches in construction education, which 
“have changed little in over a century”. For DeshPande and Huang (2008), simulations and 
multimedia technologies can be developed to engage and stimulate learners, to effectively 
explain and illustrate course topics, as well as to present construction and engineering 
topics in ways that are not possible within the limitations of the traditional lecture format. 
Accordingly, Goedert et al. (2011) and DeshPande and Huang (2008), amongst other 
authors such as Nikolic et al. (2011), Al-Jibouri et al. (2005), Korman and Johnston (2013, 
2011), Wallen and Mulloy (2006) and Guo et al. (2012) are some of the few authors who 
have recently attempted to utilise new technologies such as simulations and visualisation in 
the industry’s educational effort. Some of this work is presented next. 
In highlighting the need to improve construction education and training by incorporating 
advances in simulations, Goedert et al. (2011) point out some of the limitations associated 
with traditional instructional methods. They argue, for example, that there is an expectation 
from instructional methods and approaches in construction and engineering education that 
learners need to adapt to traditional delivery methods instead of delivery adapting to the 
learners. Goedert et al. (2011) make the claim that this poses a problem particularly with 
the younger “internet generation” who have grown up surrounded by digital technology, 
spend hours playing computer games and have difficulty maintaining enthusiasm and 
attention for traditional learning methods. Likewise, Korman and Johnston (2011) raise a 
similar point about the current generation of learners, and call for a transition in construction 
teaching methods towards tools and techniques from the gaming world, that provide 
opportunities to engage, enjoy and learn. 
Consequently, Goedert et al. (2011) develop and present a game-based learning platform, 
which simulates the construction process of a residential project from its start to its 
completion. Goedert et al. (2011) state that the simulation provides a rich learning 
experience by supporting various learning modes as well as facilitating collaborative and 
competitive project-based learning of a number of construction scenarios. According to 
Goedert et al. (2011) such a training tool allows participants to learn the construction 
processes including scheduling, estimating, equipment and manpower selection from a 
simulated environment that more closely relates to the real world experiences leading to 
better prepared workers and reduced risk.  
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The idea of using a computer-based simulations to help participants learn about the 
complex construction processes including planning, scheduling and resource allocation is 
also described in Korman and Johnston’s (2011) Construction Industry Simulation, named 
COINS, designed to simulate the business environment for construction companies, in an 
effort to enhance the educational experience for construction engineering and management 
students. In the simulation, the participants play the role of contractors, competing in a 
market with variable demand for work (Korman and Johnston, 2011). Furthermore, the 
simulation immerses participants into the day-to-day operations of their construction 
company, requiring them to manage specific aspects of the company and make decisions 
that involve balancing time, cost, quality and selection of equipment, labour and tools 
(Korman and Johnston, 2011). Based on the assessment of COINS in several construction 
courses, Korman and Johnston (2011) point out the benefits that resulted from the use of 
the simulation, including increased involvement in learning or active learning, development 
of reciprocity and cooperation among participants as well as accommodation of diverse 
ways of learning.  
Another widely used simulation learning tool in the construction industry is the game 
developed by Loughborough University called MERIT (Management, Enterprise, Risk, 
Innovation and Teamwork). In the simulation game, teams of players are involved in the 
management of a fictional construction company, and tasked with making key managerial 
and technical decisions on various business functions including marketing, estimating, 
tendering, finance and personnel management, that ensure the company’s success 
(Construction Industry Simulation Ltd, 2016, Wall and Ahmed, 2008). Players in the game 
can view the impact of their decisions, and they also receive feedback from the game 
controller (a member of training staff) on their company’s performance. Wall and Ahmed 
(2008) investigated the role of MERIT in the delivery of lifelong learning opportunities aimed 
at the construction industry. The participants in their study reported that the game improved 
team-working, analytical and problem-solving skills, communication and IT skills, and 
ultimately contributed to a greater understanding of the problems and decisions to be made 
in the management of a construction company (Wall and Ahmed, 2008). However, Wall and 
Ahmed (2008) noted that the integration of simulation learning tools into existing programs 
presents some challenges and requires careful planning and collaboration among users. 
The work by Al-Jibouri et al. (2005) provides an additional example of recent studies 
attempting to utilise simulations for learning in the construction domain. They describe a 
simulation game, which is based on a “realistic” model of a dam construction civil 
engineering project that reacts in physical and financial terms to the decisions made and 
actions taken by the participants (Al-Jibouri et al. 2005). It is concluded from their study with 
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undergraduate students as well as graduates from a contracting company that the 
simulation game provided learners with insights into the complex realities of projects which 
lectures and theories could not provide (Al-Jibouri et al 2005). Thus, Al-Jibouri et al. (2005) 
make the suggestion that the use of simulations offers the advantage of enabling 
participants to be put into complex, realistic project situations without incurring the penalties 
(financial and time), which would accrue if real projects were used.  
Separate studies by Nikolic et al. (2011) and DeshPande and Huang (2008) also explore 
the value of simulations in the context of construction education. For example, Nikolic et al. 
(2011) present the development and implementation of a virtual construction simulator 
(VCS) that enables participants to simultaneously create and review construction schedules 
through 3D model interaction. It is reported that the simulator, which was used in 
construction management courses, fostered collaborative work and greater task focus 
among the participants (Nikolic et al. 2011). DeshPande and Huang (2008), on the other 
hand, conduct a review of extant applications of simulations and games in construction 
engineering education.  Their study essentially demonstrates that these educational tools 
have been developed to meet various learning concepts and processes within construction, 
including bidding, scheduling, planning, management and control of construction projects. 
Examples include Chen and Levinson’s (2006) network growth simulator program called 
SONG, which is used to teach engineering students about traffic planning and Scott et al.’s 
(2004) web-based simulation game for teaching management and control of construction 
projects. Furthermore, in DeshPande and Huang (2008), it is concluded that the proper use 
and further development of simulations promises to uplift construction engineering 
education and resolve some of the long-standing issues in the field.  
3.4 Benefits and challenges of using simulation tools 
It can be seen, therefore, from discussions in the preceding sections that contemporary 
learning literature is largely supportive of the use of simulation-based educational tools, for 
the various benefits and positive outcomes associated with simulated learning in the 
various fields. In their literature review study, DeshPande and Huang (2008) usefully 
summarise the reported advantages of simulation tools as follows: 
 They are a method of organized experiential learning that incorporates an element of 
fun in the learning process. 
 They help connecting theory and practice to foster student’s understanding of the 
subject. 
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 They possess the ability to alter attitudinal positions when designed in accordance with 
theory. 
 They open up dynamic participation, which should lessen resistance to accept 
innovative ideas and concepts. 
 They can guide students in understanding concepts and provide students a holistic 
working knowledge of the subject. 
 They give immediate feedback to the student making the interaction with the tool a 
learning process rather than an evaluation process. 
 They provide students an opportunity to face the consequences of the results of the 
decisions taken or process applied and not just be an observer. 
 They have increasing range of difficulty to challenge the student to develop to a more 
advanced level of comprehension. 
 They show greater retention over time than traditional classroom instruction. 
 
Despite the stated benefits of simulation tools in education and learning, there are 
challenges associated with their use, which need to be taken into account. Based on a 
literature review of work by adopters of business simulations, Clarke (2009) discusses such 
challenges extensively. She highlights six key challenges as follows: 
 
1. Adapting flexibly to pedagogical change and professional development:  
Clarke (2009) as well as Windschitl (200) assert that the limited adoption of simulations by 
educators often lies in the uncertainty over how to develop, use and integrate simulations 
successfully into existing curriculum. Clarke (2009) suggests that in order to effectively 
implement adoption of simulation tools, there is a need to ensure professional standards 
and requirements, and cultures of practice are in place, which recognise the technologies 
as a core tool in a modern education and skills system. 
2. Developing and updating infrastructure:  
The barrier here is the limited access to reliable, sustainable infrastructure/software, 
including technical support, which may be linked to lack of funds, planning and in-house 
ability, particularly in smaller institutions (Clarke, 2009). Another important issue of 
relevance here, pointed out by Pasin and Giroux (2011) and Ezz et al. (2012) is the 
relatively high cost of simulations, in terms of both money and time required in their 
development, testing and implementation. For example, in the case of computerised 
simulations, there must be sufficient computers available for all participants to use, and the 
simulations may have to be adapted whenever new software versions are introduced (Pasin 
and Giroux, 2011). 
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3. Sustaining continuity of learning: 
Clarke (2009) states that while simulation technologies may offer opportunities for continuity 
and flexibility in learning, this use is not widespread. This may partly be because the use of 
simulations may seem to consume an excessive amount of time compared to other 
conventional teaching methods (Pasin and Giroux, 2009). 
4. Meeting learners’ expectations:  
Clarke (2009) makes the point that because today’s learners have grown up in a “digital” or 
multimedia environment and are in constant interaction with it, they expect such 
technologies to be just as present in their formal learning environments. In fact, the learners 
commonly report that they enjoy learning with technologies, and increasingly they use a 
range of tools and approaches to support their learning (Clarke, 2009). However, the 
problem is that the modern technologies may not be recognised, provided or supported in 
formal educational settings (Clarke, 2009). In addition, Pasin and Giroux, 2011) write that 
when technological tools such as simulations are provided, but are perceived by the 
learners to be unrealistic or unhelpful, the learners may not take them seriously or may not 
be motivated to learn from them. 
5. Negotiating the role of the instructor:  
Earlier discussions revealed that when using simulation tools, the role of the instructor is 
altered from a teacher or transmitter of knowledge to that of facilitator or enabler of the 
learning process (DeshPande and Huang, 2008). Hence, ample opportunity must be 
afforded to the learner to interact with fellow learners and explore learning in greater depth 
under the guidance of the facilitator. The challenge here is that not all teachers or 
instructors are accustomed to this kind of change in instructional technique, and sometimes 
they are reluctant to adapt (DeshPande and Huang, 2008). DeshPande and Huang (2008) 
state three reasons for this as: (i) unawareness of the capabilities of simulation tools, (ii) 
difficulty in obtaining the required resources (i.e. computers and simulation software), and 
(iii) inability of the instructor to use the latest technologies. Nonetheless, Rainbow and 
Sadler-Smith (2003) stress the importance of addressing these issues, if the potential of 
simulation tools for learning is to be fully realised above and beyond the mere 
enhancements in the quantity and quality of information presentation. 
6. Delivering appropriate learning spaces:  
Clarke (2009) argues that the development of innovative curriculum coupled with the 
integration of innovative learning technologies, must also deliver next generation learning 
spaces that provide flexibility and ease in design and technology, to enable different 
teaching and learning modes to connect, collaborate, share, reflect and report. The 
challenge here is that educational institutions are often unprepared to do the latter, which 
again may be linked to lack of funds, planning and in-house ability. According to Clarke 
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(2009), delivering appropriate learning spaces requires institutions to clearly articulate their 
learning objectives and then placing a high priority on including curriculum redesign in the 
planning process for new learning spaces. In addition, Clarke (2009) stipulates that faculty 
who are engaged in pedagogy, along with others who are concerned with the teaching and 
learning aspects of the space should play a central role in the planning process. 
 
It is worth noting and perhaps unsurprising that the challenges discussed here are to a 
large extent similar to those directed at experiential learning theory in the Chapter Two 
(Section 2.3.2.3.4), given that simulations have mostly been characterised as a form of 
experiential learning. For example, the problem of instructors who are unprepared to adopt 
innovative learning approaches as well as educational systems and cultures that have held 
standard curricula and lessons for many years is a shared concern. In addition, Li et al.’s 
(2007) raised the challenge involved in providing learners with opportunities to go through 
the entire experiential learning cycle of experiencing, reflecting, thinking and acting, stating 
that this requires much time and effort from educators. Similarly, simulations were 
considered costly, in terms of both money and time required in their development, testing 
and implementation. As discussed previously, this is because simulations and the core 
principles of the experiential learning model, present a drastic departure from the traditional 
instruction, lecture-based approaches.  
Nonetheless, in view of the reported advantages of the use of simulation learning tools as 
well as calls in the literature for the need for non-traditional tools in construction education, 
this research adopted innovative simulations that were designed and developed at 
Loughborough University, to simulate the occupational illnesses that commonly affect 
construction workers and their consequential impacts on both working and home life, in an 
attempt to investigate the value and utility of the simulations as training tools. The following 
section provides further justification for the adoption of the simulations in this research. 
3.5 Rationale for the adoption of wearable simulations (LUSKInS) 
It was notable in the review of research studies that have explored the use of simulations in 
construction education (discussed in Section 3.3.2), that many of the simulations presented 
in those studies are virtual/computer-based simulations, geared towards meeting different 
learning concepts and construction processes, for example, bidding, scheduling, planning, 
management and control of construction projects but not occupational health (e.g. in the 
studies by Goedert et al. (2011), Nikolic et al. (2011), Al-Jibouri et al. (2005), Korman and 
Johnston (2013, 2011). There is, therefore, a clear dearth of work that presents and 
assesses the value and utility of simulations for OH training, and specifically of young 
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construction workers. Without this knowledge and understanding, the industry’s training 
efforts to mitigate occupational illnesses may not fully realise their intended goal. This study 
fills this void in the literature, by employing the LUSKInS, to assess the role and perceived 
effectiveness of simulation-based learning in the OH training of construction apprentices. 
As already presented in Chapter One and above, the simulations that are subject in this 
thesis are wearable or hands-on simulations, rather that virtual, meaning that the trainees 
learn by using tangible tools that are a representation of an aspect of reality or phenomena 
under study (i.e. the occupational illnesses). Their use in this study is driven by several 
factors including: 
 The ability of the wearable simulations to provide learners with opportunities to work 
through the entire Kolb’s experiential learning cycle. Taking Kolb’s cycle as a reference 
point (Figure 2.3), the concrete experience is provided when the trainees try on the 
simulations within the learning environment. The learners can then reflect on that 
experience (reflective observation) through interactive discussions on how they feel, 
how they think their work and home lives might be affected by the illnesses, etc. In 
abstract conceptualisation, the trainer can facilitate conclusions to be drawn by i.e. 
having discussions which summarise what has been learned, for example, the causes 
of the illnesses, ways of prevention, impacts beyond the working environments, etc. 
And finally, in Active experimentation, the learners can be provided with opportunities 
to go and try out the simulations in real life settings, for example shopping, cooking etc. 
Therefore, the simulations can be used to support diverse learning modes/styles, which 
according to Kolb (2015) leads to a complete learning experience. 
 The ability of the simulations to offer trainees with opportunities for both collaborative 
and individual learning. From a collaborative learning perspective, the simulations, 
which are both visual and kinaesthetic (Figures 3.3 to 3.6), allow the participants to 
engage in debates/discussions based on what they can see/observe and 
feel/experience of the simulated illnesses. Using active cognitive and constructivist 
principles (discussed at length in Section 2.3.2), cognitive development or the active 
construction of new understandings will occur when individuals process (through such 
processes as internalisation, assimilation, accommodation etc.) cognitive conflicts that 
become apparent through collaborative dialogue, concrete experience/participation and 
reflective observation. Thus, wearable simulations have the potential to allow this active 
construction of understanding through their visual and kinaesthetic characteristics. 
 The ability of the simulations to offer learners the chance to be in control of their own 
learning, as opposed to having the trainer controlling what is learned as well as how it is 
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learned. This is possible since the learners can try out the simulations in ways which 
are meaningful to them (for example, sitting at a desk, using a mobile phone, writing 
etc.). From that experience, the learners can also express their points of view and ask 
questions/engage in debates that are of relevance to them.  
 The simulations’ ability to convey the importance of OH in a simple or easy to 
understand, but meaningful way. The implication for learners is that when they see the 
importance and relevance of the subject matter, they can be motivated to learn more 
about it and pay attention to the training.  
 The fact that the LUSKInS were developed specifically for use in the construction 
industry, based on comprehensive research (Cook et al. 2009, 2012). 
An overview of the development of the LUSKInS is provided in the next section (3.6). 
3.6 Previous work in the design and development of Loughborough University 
wearable simulations (LUSKInS) 
3.6.1 Earlier research and simulations  
Prior to the commencement of this PhD research project, other researchers at 
Loughborough University were involved in the design and development of a number of 
wearable simulations, including the LUSKInS that were adopted in this research (Cook et 
al. 2009, 2012). The first whole body simulation suit, called the Third Age Suit (“Third Age” 
meaning older – typically 55+), depicted in Figure 3.1 (a), was developed for the Ford Motor 
Company in 1994, as a tool to primarily raise awareness of older driver characteristics and 
requirements amongst a predominantly young design team.  According to Cook et al. 
(2009), use of the simulation suit achieved greater awareness within the design team, 
which resulted in the production of more empathically designed vehicles (Cook et al. 2009). 
For example, Ford's "trans-generational" vehicles (those which encompass the needs and 
aspirations of older and younger drivers) incorporate unobtrusive features such as elevated 
driver seats, more headroom and wide-opening doors that meet varying needs. Examples 
of some of the reported benefits are shown in Figure 3.2. 
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(a) THE THIRD AGE SUIT developed for 
Ford Motor Company 
(b) OSTEOARTHITIS SUIT developed 
for NAPP Pharmaceuticals 
 
 
Figure 3.1: Loughborough University whole-body simulation suits (Source: Cook et al. 
2009) 
Figure 3.2: A case study of Loughborough University whole-body simulation suit and 
evidence of awareness raising within The Ford Motor Company (Cook et al. 2009) 
THE THIRD AGE SUIT 
The Third Age Suit “lets engineers slip into another generation, 
and feel for themselves what changes the body goes through 
that impact how a driver relates to a vehicle”.  
Fred Lupton, North American Program Ergonomics Supervisor 
“This is a key training and awareness tool for us.  Through the 
suit, our engineers can understand what it’s like to be in the 
shoes of this demographic.  Our design decisions, therefore, 
become more in line with customer needs”. Eero Laansoo, Ergonomics Engineer 
“When you are young and fit enough to leap out of a car without effort, it’s hard to 
appreciate why an older person may need to lever themselves out of the driver’s seat by 
pushing on the seat back and the door frame.  But, try leaping out while you are wearing 
this Suit and you really understand the challenges we face”.  Mike Bradly, Ergonomics 
Specialist in the UK 
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An Osteoarthritis Suit was subsequently developed for Napp Pharmaceuticals in 2006 
(shown in Figure 3.1(b)), in order to raise awareness and encourage empathy within the 
medical profession of different levels of the condition and its impacts on daily living (Cook et 
al. 2009). The simulation was used by hospital staff to undertake the daily activities of their 
patients including getting in and out of bed, moving from the bed to a chair, walking, feeding 
and dressing. It was reported that the simulations increased staff’s understanding of the 
condition, by enabling them to have a “real life experience to draw from when working with 
patients who suffer from the condition” (Cook et al. 2009). This simulation was later 
purchased by Stannah Stairlifts with a view to improving the appreciation of osteoarthritis 
within their sales and design teams given its prevalence within their customer base (Gibb et 
al. 2014).  
Of particular significance is the fact that, both the Third Age Suit (and variants of it) and the 
Osteoarthritis Suit have continued to be used across a range of domains including finance, 
architecture, healthcare and aerospace, with the underlying aim of changing attitudes and 
behaviours through improved awareness, as described in Cook et al. (2009). Hence, from 
research at Loughborough University into age-related occupational ill health within the 
construction industry (e.g. Gibb et al. 2013, Yolande Williams et al. 2011), which highlighted 
the critical need to target younger workers’ attitudes towards occupational health in order to 
reduce problems in later life, it was considered that simulations had the potential to 
significantly contribute to training in this area. Accordingly, LUSKInS were developed, as 
presented, next. 
3.6.2 LUSKInS development 
Cook et al. (2009 and 2012) describe the design and development of the LUSKInS in an 
extensive way. In essence, development of the LUSKInS started with a comprehensive 
data review, which identified five key physical ill-health conditions affecting construction 
workers as dermatitis, Hand-Arm Vibration Syndrome (HAVS), musculoskeletal disorders 
(MSDs) of the lower back and knees, Noise-Induced Hearing Loss (NIHL) and occupational 
asthma, briefly described as: 
1. Dermatitis – A reaction of the skin in response to chemicals, mechanical abrasion, 
biological agents or prolonged/frequent contact with water. The symptoms include: 
redness, swelling, blistering, flaking, cracking, itching, bleeding and pus formation. 
Irritant contact dermatitis is a local inflammation of the skin arising from acute (single, 
significant) exposure or chronic (repeated and prolonged) exposure. Allergic contact 
dermatitis develops as an allergic response once sensitisation to an irritant has 
occurred (Health and Safety Executive, 2008 b (Cited by Cook et al. 2009)). 
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2. Hand-Arm Vibration Syndrome – Over time vibration is transmitted from work 
equipment or materials into the workers hands and arms which can result in vascular, 
neurological or musculoskeletal damage. Symptoms may include: 
tingling/numbness/pins and needles in the fingers, blanching (whitening of the skin) in 
the fingers; red, throbbing and painful fingers following exposure to cold/wet conditions, 
reduced tactile sensitivity and reduced strength. (Health and Safety Executive, 2008 c; 
Constructing Better Health, undated b (Cited by Cook et al. 2009)). 
3. Musculoskeletal disorders (MSDs) - MSDs include problems such as low back pain, 
joint injuries and repetitive strain injuries (HSE, undated c; (Cited by Cook et al. 2009). 
Symptoms include: aches, pains and reduced range of movement of varying severities. 
MSDs can be caused by: repetitive and heavy lifting; lifting awkwardly; bending and 
twisting repeating an action too frequently; uncomfortable working position; exerting too 
much force; working too long without breaks; poor posture (stooping, bending or 
crouching); stretching, twisting and reaching; and prolonged periods in one position 
(Health and Safety Executive undated a, b (Cited by Cook et al. 2009)). 
4. Noise-Induced Hearing Loss (NIHL) – NIHL occurs as a result of regular, frequent 
exposure to loud noise which can be part of a person’s job (Health and Safety 
Executive, 2008 d) (Cited by Cook et al, 2009). This occurs over time and may not be 
noticeable until significant hearing loss has occurred which cannot be recovered. Initial 
symptoms include: difficulty in understanding speech in crowded environments, 
problems in hearing high frequencies, struggling to use the phone and confusion of 
words containing like 't', 'd' and 's’ (Health and Safety Executive, 2009) As the condition 
progresses, hearing loss occurs within the middle, and sometimes, lower frequencies 
causing greater hearing difficulties (Cook et al. 2009). 
5. Occupational asthma and respiratory disorders - An allergic reaction that can occur on 
exposure to substances in the workplace which causes the airways to narrow. Initial 
exposure can sensitise people who, following a further exposure to the substance, can 
suffer an attack (Health and Safety Executive, 2008 e (Cited by Cook et al. 2009)). The 
symptoms include: recurring sore and watery eyes; recurring blocked or running nose, 
bouts of coughing, chest tightness and wheezing (Cooke et al. 2009).  
 
In a separate research study, Mowlam et al. (2010) point out the importance of utilising 
effective training methods and materials to communicate H&S messages relating to long 
latency illnesses (illnesses that take a long time to develop following exposure to the agent 
that caused them, for example, respiratory disorders and dermatitis (HSE, 2009)). Mowlam 
et al. (2010) argue that H&S messages tend to focus on issues that have more obvious or 
instant effects rather than those that could be “hidden”, perhaps due to the wider lack of 
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understanding of long latency diseases and the challenge of conveying messages about 
illnesses that may not become apparent for many years. Similarly, Murphy et al.’s (2008) 
report, which investigated welders’ attitudes to health and safety, found that workers were 
primarily concerned about protection against burns as the danger was obvious and the 
results immediate and visible. In contrast, longer term issues relating to for example lungs 
and eyesight were less salient, latent and not of immediate concern.  
 
The theory that underpins behaviour-based interventions, the ABC model of behaviour 
(Antecedents (A), Behaviour (B) and Consequences (C)), provides a possible explanation 
why people adopt certain behaviours and may focus on issues of immediate concern as 
opposed to those whose consequences are distant and to some extent uncertain, such as, 
long latency illnesses. According to the model, behaviour is triggered by a set of 
antecedents (something that precedes a behaviour and is causally linked to the behaviour), 
and followed by consequences or the outcome of the behaviour for the concerned 
individual, which determines the likelihood of that behaviour being repeated (Fleming and 
Lardner, 2002), depicted in Figure 3.1.  
Table 3.1: Example of ABC analysis (Adapted from: Fleming and Lardner, 2002) 
Antecedents 
(Trigger behaviour) 
 
 
Example: 
A 
 Noisy work environment 
 Company supplies ear 
defenders  
 Safety signs highlight need to 
wear ear protection 
 Knowledge of potential damage 
to hearing if ear defenders are 
not worn 
Behaviour 
(Observable thing that 
someone does or does not do) 
 
 
B 
Individual wears ear defenders 
in noisy environment 
Consequences 
(Outcome of the behaviour that 
influences the likelihood of the 
behaviour being repeated) 
 
C 
 Reduced likelihood of suffering 
noise-induced hearing loss 
 Avoid conflict with manager 
 Difficulty hearing their radio and 
conversations with co-workers 
 Discomfort of wearing ear 
defenders 
 Co-workers do not wear ear 
protection 
 Knowledge that rules on wearing 
ear defenders are not enforced 
 
Individual does not wear ear 
defenders in noisy environment 
 Noise-induced-hearing loss in the 
future 
 Avoids discomfort of wearing 
defenders 
 Able to hear radio and co-workers 
better in noisy environment 
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The example shown in Table 3.1 illustrates that whilst antecedents such as rules and 
procedures, suitable tools and equipment, safety signs, etc. are necessary, they are not 
wholly sufficient to guarantee and influence the occurrence of behaviour. Fleming and 
Lardner (2002) argue that it is the consequences for the individual that ultimately drives 
their behaviour. In the example, the individuals that do not wear ear defenders find the 
consequences of not wearing their ear defenders more positive and reinforcing (i.e. 
avoiding discomfort of wearing defenders and the ability to hear their radio and co-workers) 
than the consequences of wearing their ear defenders (i.e. reducing the likelihood of 
suffering hearing loss in the future, avoiding conflict with manager). According to Fleming 
and Lardner (2002), the impact that consequences have on the likelihood that behaviour 
will occur or be repeated is influenced by timeframe, predictability and significance. Hence 
consequences that are immediate, certain and important to the individual will have a large 
impact on behaviour. Conversely, those consequences that are distant, uncertain and 
unimportant to individuals will have limited impact on behaviour.  
 
Therefore, it is paramount, as pointed out by Mowlam et al. (2010) that training 
interventions aimed at improving attitudes and behaviours towards long latency illnesses 
utilise effective methods and materials that highlight the importance of preventing illnesses 
that may not become apparent for many years, on the basis that when individuals perceive 
the consequences to be certain and significant, they will more likely adopt the desired 
attitudes and behaviours. In addition, it is also important to involve the employees in such 
interventions, in order to have clear insights into what is important and therefore likely to be 
reinforcing to them (Fleming and Lardner, 2002). The theoretical propositions discussed in 
Chapter 2 (Section 2.3.2) provide a more comprehensive discussion on the importance of 
trainee involvement/participation. Fleming and Lardner (2002) and other authors such as 
Lingard and Rowlinson (1997), Tuncel et al. (2006) offer more detailed accounts on the use 
of behaviour-based interventions to reduce the incidence of illnesses, injuries and accidents 
than is possible within the scope of this research. 
 
Nonetheless, in the development of the LUSKInS, following the identification of the 
prevailing illnesses, a triangulated approach to data collection regarding the five ill-health 
conditions was adopted, which according to Cook et al. (2012) provided a data-rich 
underpinning to their research. This comprised the following: 
 Further literature review to collate information relating to the conditions generally and 
their specific construction context. 
 Consultations with a healthcare professional, who contributed their appreciation of the 
health conditions based upon observations across a range of patients.  
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 Interviews with workers who had suffered the conditions, who provided detailed and 
personal experiences.  
 
For each of the five health conditions, data from these sources was collated and analysed 
under the following: 
 Description, symptoms, severity progression, frequency, impact and severity measures 
- used to inform the design of the simulations. 
 Causes, risk, industry prevalence, aggravating factors, avoidance and treatment - used 
to provide context/rationale for the simulations. 
From this refined data, a specification was developed for each of the five conditions against 
which the simulations would be designed (Cook et al. 2012). In order to reflect varying 
degrees of severity within each condition, three levels were defined, enabling each 
condition to be experienced in mild, moderate and severe forms (Cook et al. 2012). Given 
the critical role of the specifications with respect to the validity of the simulations, they were 
reviewed at this stage with occupational health professionals with specialist expertise within 
the construction sector. As a result, minor amendments to the specifications were 
suggested, including that the dermatitis specification be modified to show that the condition 
at the finger webs occurs on the palm side of the hand as well as the dorsum (Cook et al. 
2012).  Also, it was proposed for the lower back MSDs specification that tingling and/or 
numbness starting in the back and moving down the thigh and outside of the leg be 
considered as a moderate and severe, not mild, symptom of the condition (Cook et al. 
2012). Consequently, the specifications were amended into the final form of the ‘idealised’ 
specification. An example pertaining to the objective data relating to noise-induced hearing 
loss (NIHL) is shown in Table 3.1.  
 
Table 3.2: LUSKInS - occupational health specification for NIHL 
 Symptoms - Level of severity 
Mild Moderate Severe 
N
IH
L
  
(O
b
je
c
ti
v
e
 d
a
ta
) 
Selective hearing 
loss (around 
4000 Hz) – only 
some words are 
missed. 
Hearing loss at 
21-40dB. (40dB 
equivalent to 
talking in a quiet 
voice). 
Hearing loss 
progresses to middle 
frequencies (3000 – 
6000 Hz) 
Hearing loss at 41-70 
dB. 
High frequency hearing lost, low 
frequency hearing impaired (500-
2000Hz). 
Hearing loss at 71-95 dB. 
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Cook et al. (2009) state that development of the simulations ended up being a creative, 
iterative process which, whilst driven by the specification requirements, needed to 
encompass additional important design considerations including goodness of fit, ethics, 
cost, materials and technology, durability, and hygiene. For example, Cook et al. (2012) 
explain that identification of components which could be used to meet the specifications 
involved exploring existing items transferred from other applications, combinations of 
existing items, parts of existing items or bespoke developments. This process involved 
communications within the project team and other relevant colleagues; web searches; 
exploring various retail outlets as well as real world observations of work, domestic and 
other environments for items which might offer suitable characteristics (Cook et al. 2012). 
As well as identifying items which would deliver the ‘symptomatic’ requirements of the 
simulations, further components were required to maintain these items in the appropriate 
position relative to the wearers’ body e.g. gloves to which symptomatic elements for 
dermatitis and HAVS were secured (Cook et al. 2012).  
 
In addition, developmental workshops explored the extent to which the various proposed 
simulation components delivered the desired effect in a safe manner (Cook et al. 2012, 
Gibb et al. 2015). For instance, using itching powder within the dermatitis simulation, whilst 
ideal in terms of meeting the specification, was excluded due to a potential adverse reaction 
by the wearer (Cook et al. 2012, Gibb et al. 2015).  The items were then further screened 
for inclusion against criteria of goodness of fit; cost; robustness; ease of attachment within 
the simulation and hygiene (Cook et al. 2012). The components which best met these 
criteria were subsequently selected for use within the first prototype. As Cook et al. (2012) 
explain, the prototyping stage aimed to combine the individual items which had been 
selected to address specific aspects of the simulations into a combined whole.  Until this 
point, the items had been verified singly, however to apply each item in this way e.g. apply 
five devices to restrict knuckle movement in the fingers and then five devices to reduce 
sensitivity in the finger tips would be awkward and time-consuming, so a mechanism for 
locating all of the elements quickly and accurately in place had to be developed (Cook et al. 
2012). Cook et al. (2012) provide more specific details of how this was accomplished. 
 
Furthermore, previous simulations had been concerned with conveying the somatosensory 
aspects of the ill-health symptoms to the wearer (Cook et al. 2012). However, Cook et al. 
(2012) explain that with respect to dermatitis, the psychological impact of the condition was 
also considered to be significant for sufferers e.g. some sufferers had a very restricted 
social life because they were too embarrassed to go out.  For this reason, it was considered 
that this was an aspect to be addressed within the simulation representations. Hence, 
  
86 
 
photographs, representative of dermatitis at mild, moderate and severe levels, in 
conjunction with diagrams as to where the visual representations had to occur on the 
simulations, were provided to a special effects film modeller with the requirement to provide 
three pairs of gloves; one for each severity level.  Some problems were encountered during 
the glove development related to incorporating elasticity to accommodate a range of sizes 
as well as the high costs, given that each glove needed to be hand finished (Cook et al. 
2012). Nonetheless, gloves to visually simulate dermatitis were successfully developed, the 
final prototype version is shown in Figure 3.3. The HAVS visual simulation, on the other 
hand, was developed in the form of three 3-D silicone models showing the progression of 
the condition from mild to severe, shown in Figure 3.4. Other examples of the LUSKInS 
including the MSDs simulators as well as the NIHL simulator are depicted in Figures 3.5 
and 3.6 respectively. Cook et al. (2012) acknowledge that following the project team 
reviews and assessment by the health professionals of the fidelity of the different 
simulations, it was considered that the occupational asthma simulation needed further 
development to take account of exhalation issues as well as chest tightening and back 
discomfort. Hence, this simulation was not available for use within this research. 
 
Cook et al. (2012) and Gibb et al. (2015) further describe how the dermatitis, HAVS, MSDs 
and NIHL simulations have been presented to the National Construction College and the 
Health and Safety Executive to solicit their opinions as to the likely benefits of using the 
simulations in raising OH awareness and increasing understanding. Cook et al. (2012) 
report that the simulations were considered to be highly engaging and a useful training aid, 
with one training expert stating that the simulations provided “some representation of the 
symptoms that cannot be presented in any other way – a huge potential benefit for the 
industry”. It was important, however, that the value of the simulations as training tools be 
formally assessed, hence the work described in this research thesis.  
  
a)  Visual b) Tactile 
Figure 3.3: LUSKInS - Dermatitis simulations 
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a) Visual b) Tactile 
Figure 3.4: LUSKInS HAVS simulations 
 
  
  
 
 Figure 3.5: LUSKInS - MSDs Simulations 
a)  Lower back 
 
 a) 
b) Knee 
c) MSDs trial on site 
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Figure 3.6: LUSKInS NIHL simulation showing use of the simulation with a mobile 
phone 
3.7 Chapter summary 
The literature reviewed in this chapter defines educational simulations as representation of 
an aspect of reality based on a simplified and abstracted model. In addition, the literature 
predominantly characterises simulations as a form of experiential learning, which is guided 
by constructivist principles. This implies that the implementation of simulation tools for 
learning purposes fosters active and collaborative learning, and therefore requires that 
learners are provided with interactive and engaging contextual experiences. Crucially, 
however, taking Kolb’s experiential learning model as a reference point, the activation of all 
four learning modes (concrete experience, reflective observation, abstract conceptualization 
and active experimentation) is fundamental for optimal learning to occur through 
simulations. Accordingly, it has been argued in the discussion that, as well as providing the 
simulation or concrete experience, trainers must purposefully direct learners’ focus and 
provide the learners with opportunities to reflect on the experience, think about and 
consider the significance of the experience as well as test what was learned by applying the 
knowledge in new situations. 
In the chapter, extant applications of simulations in various educational contexts including 
construction were reviewed, together with the benefits as well as limitations or challenges 
associated with the use of simulation tools. Simulations were reported to offer benefits such 
as the ability to incorporate an element of fun in the learning process, which engages and 
motivates learners, their ability to connect theory and practice, alter attitudinal positions, 
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open up dynamic participation, which enhances participants’ understanding of complex 
skills and concepts, and their effects and consequences.   
Despite the reported potential of educational simulations, the literature discussions revealed 
that a limited but growing number of studies have explored their utility in construction 
education. Moreover, what is clear is the dearth of work that designs and utilises 
simulations in accordance with the relevant learning theories that underpin the use of 
simulation tools in the construction literature. It appears that the emphasis thus far has 
been on presenting and developing various simulation tools in an effort to improve 
construction education (e.g. in studies by Goedert et al. (2011), Nikolic et al. (2011), Al-
Jibouri et al. (2005), Korman and Johnston (2013, 2011) . There are, however, possible 
barriers or challenges discussed earlier in the chapter, which could be contributing towards 
or preventing the application of learning theories in the use of simulations. For instance, 
one such barrier could lie in trainers and or traditional educational systems and cultures that 
are unprepared and uncertain about how to develop, use, and incorporate simulations to be 
consonant with the newer constructivist and experiential learning paradigm. 
In light of this, this research sought to bridge this gap by firstly addressing and presenting 
the literature related to the learning theory underpinning simulations in the preceding 
chapter. Consequently, this research incorporated experiential learning theory and 
constructivist principles into the design of OH training utilising LUSKInS, in an attempt to 
enhance the learning experience for construction apprentices (and ultimately improve their 
occupational health knowledge and attitudes) as well as to contribute to the body of 
literature on the utility of SBL within the construction domain. Following the literature 
discussions in this chapter, three pertinent research questions emerged as follows: 
1. How can the experiential learning framework be utilised for simulation use, in order to 
achieve the most effective training for construction apprentices? (Research question 8). 
2. What impact can wearable simulations for occupational illnesses have in improving the 
OH knowledge or awareness of construction apprentices and changing their attitudes 
towards OH matters? (Research question 5). 
3. What are the perceived benefits and challenges of utilising interactive simulation 
learning tools by construction apprentices and trainers? (Research question 6) 
The next chapter presents a detailed discussion of the research methods adopted in 
seeking to answer the research questions raised here, as well as others relating to the 
literature discussions in Chapters One and Two.   
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Chapter Four: Research design and methodology 
4.1 Introduction 
The research methodology refers to the philosophical framework and the fundamental 
assumptions that relate to the entire process of research (Creswell and Plano Clark, 2007). 
The research design refers to the plan of action that links the philosophical assumptions to 
specific methods (Creswell and Plano Clark, 2007). It is the plan of how data will be 
collected and analysed, in order to answer the research questions and address the 
research aim and objectives. It contains clear objectives, derived from the research 
question(s), specifies the sources from which data will be collected and considers the 
research constraints such as access to data, time, location and money (Saunders et al. 
2007). 
 
This chapter provides an explanation of how this research was carried out and the specific 
steps involved. The research generally began with a research idea which, following review 
of relevant literature and theories, led onto identification of research gaps and the 
development of the research questions and objectives to address those gaps. 
Subsequently, the nature of the research questions, objectives and phenomenon under 
investigation largely determined what method was appropriate and valid. The next section 
in the chapter (4.2) provides a discussion on the paradigms and associated philosophical 
assumptions of the different methods of conducting research. A description of the research 
strategies considered for the research and justification of the use of the multimethod 
approach then follows. The data collection and analytical techniques employed are 
described in turn, and their relative merits and limitations discussed. A description of the 
research sample together with the associated ethical considerations is also provided.  
4.2 Philosophical assumptions underlying research methods 
Various authors have suggested that research methods carry with them a cluster of 
epistemological (what constitutes acceptable knowledge in a discipline) and ontological 
(nature of reality/social entities) commitments (Bryman 2001, Saunders et al.  2007, 
Creswell and Plano Clark 2007, Teddlie and Tashakkori, 2009). According to such 
formulations, quantitative research, for example, is considered to derive from a different 
cluster of intellectual commitments from qualitative research (Bryman, 2001), such that to 
elect to use a questionnaire for example, is taken to imply a commitment to a natural 
science model and an objectivist world view. Such a view implies that the choice of 
research strategy and research methods is underpinned and guided by the researcher’s 
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world view or paradigm, together with the various philosophical assumptions associated 
with that view, as well as the assumptions about the nature of knowledge and the 
appropriate means of generating that knowledge (Bryman 2001, Saunders et al.  2007, 
Creswell and Clarke 2007, Mingers, 2001 and 1997).  
 
This does not mean however, that researchers when carrying out research necessarily 
accept these assumptions.  Claims such as “the philosophy of the social sciences cannot 
be an optional activity, indulged by those reluctant to get on with real empirical work. It is 
the indispensable starting point for all the social sciences” (Trigg, 2001) have been 
contested by authors including Robson (2011), Tashakkori and Teddlie (2003) and Bryman 
(2006). Robson (2011) argues that in practice, it is more a question of whether or not 
concerning oneself with philosophical matters leads to better, more useful research, and 
crucially, what type of philosophical insights help to do this. Tashakkori and Teddlie (2003) 
put forward the argument that the research question should be of primary importance – 
more important than either the method or the philosophical worldview that underlies the 
method. Nonetheless, other authors still consider that research needs a foundation for its 
inquiry, and researchers need to be aware of the implicit worldviews they bring to their 
studies (Creswell and Plano Clark, 2007, Guba and Lincoln, 2005). 
 
Two main paradigms; positivism and interpretivism are traditionally recognised and are 
closely associated in a simplistic way with quantitative and qualitative research methods 
respectively.  Positivism is defined as an epistemological position that advocates the 
application of the methods of the natural sciences to the study of social reality and beyond 
(Bryman, 2001). The social world is viewed as if it were a concrete, objective reality, in 
which laws can be found that explain this reality (Kheni, 2008). A deductive approach, 
where pre-existing theoretical ideas or concepts are used to deduce a hypothesis (or 
hypotheses) that must then be tested by means of data that take the form of quantitative 
measurements, is typically associated with a positivist position. Objectivity is sought and 
distance maintained between the researcher and participants. 
 
Interpretivism on the other hand is a contrasting epistemology to positivism that views the 
social world as a creation of the people involved. It is predicated upon the view that a 
strategy is required that respects the differences between people in their role as social 
actors and the objects of the natural sciences and therefore requires the social researcher 
to explore the subjective meaning of social action (Bryman, 2001). Meaning is constructed 
by human beings as they interact and engage in interpretation. The task of the researcher 
is to understand the multiple social constructions of meaning and knowledge (Robson, 
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2011). Theoretical ideas and concepts emerge from the interpretative research, commonly 
known as inductive research. Thus, theory follows from data rather than vice versa as with 
deduction (Saunders et al. 2007). Hence, research methods such as interviews and 
observations are used to acquire multiple perspectives. 
 
While such interconnections between epistemological, ontological and research practice 
exist, it is important not to overstate them, since they represent tendencies rather than 
definitive connections (Bryman, 2001). In other words, while for example, qualitative 
interviews may often reveal a predisposition towards an interpretivist position, this is not 
always the case. Bryman (2001) argues that research methods are much more free-floating 
than is sometimes supposed. Hence, a method of data collection like participant 
observation can be employed in such a way that it is in tune with the tenets of 
interpretivism, but equally it can be used in a manner that reveals a positivist position. Thus, 
particular epistemological and ontological principles and research practices do not 
necessarily go hand in hand in a neat unambiguous manner. Frequently, methodological 
choices are steered by other considerations, other than epistemological and ontological 
commitments, some of a highly practical nature, for example, ethical, time and political 
considerations (Bryman, 2001).  
 
Furthermore, the complexity and diversity of research problems means that following the 
principles of one paradigm alone may not provide the most complete analysis of problems. 
Kheni (2008) notes that research problems rarely tie in neatly with the philosophical 
assumptions of the two paradigms. The complexity of social phenomena often calls for 
answers beyond simple numbers in a quantitative sense or words in a qualitative sense 
(Creswell and Plano Clark, 2007). According to Creswell and Plano Clark (2007), a 
combination of both forms of data can provide a better understanding of research problems 
than either approach alone. Researchers can situate numbers in the contexts and words of 
participants, and they can frame the words of participants with numbers, trends and 
statistical results (Creswell and Clarke, 2007). As a result, multi-strategy research 
(combining qualitative and quantitative data collection and data analysis within a single 
study) becomes both feasible and desirable. 
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4.3 Overview of research strategies 
Research strategies may be categorised as: quantitative methods, qualitative methods and 
mixed-methods. Each strategy is explained further in the following sections. 
 
4.3.1 Quantitative methods 
The quantitative research approach has its roots in scientific research and therefore 
embodies a view of social reality as an external, objective reality. It involves the 
development of a theoretical framework and or a hypothesis that is subjected to a rigorous 
test (Robson, 2011). Saunders et al. (2007) identify key characteristics of the quantitative 
approach that include: the search to explain causal relationships between variables, the 
collection of quantitative (numerical) data, use of controls to allow the testing of hypotheses 
and the need for sample sizes of sufficient numerical size to allow generalisation of 
conclusions. Data that is collected is analysed quantitatively using descriptive and 
inferential statistics. Experiments and questionnaire surveys are research methods 
commonly associated with the quantitative approach. 
 
Advantages of using the quantitative approaches include the fact that they allow the 
collection of a large amount of data from a sizeable population in a highly economical way 
and standardisation allows easy comparison of data (Saunders et al. 2007). 
Standardisation however removes flexibility to explore the issues deeper, particularly where 
the issues involved are complex and more of the ‘how and why’ nature rather than ‘how 
much’. In fact, social sciences researchers have criticised quantitative approaches for their 
tendency to construct a rigid methodology that does not permit alternative explanations of 
what is going on (Saunders et al. 2007). As O’Reilly (2005, p.26) put it, “while existing 
theories can be tested, new theories that challenge existing ones cannot emerge”. In 
addition, data collected by surveys, for example, is unlikely to be as wide-ranging, as there 
is a limit to the number of questions that any questionnaire can contain (Saunders et al. 
2007). Furthermore, sample size needs to be sufficiently large to be truly representative of 
a population and be able to generalise statistically. Analysing the results can also be time 
consuming.  
 
4.3.2 Qualitative methods 
The qualitative approach on the other hand, is rooted in social sciences where social 
scientists sought to describe and analyse the culture and behaviour of humans and their 
groups from the point of view of those being studied (Bryman, 2001). It therefore adopts a 
subjective view of knowledge of the real world and is more holistic and aimed at 
understanding the situation by exploring a phenomenon in its entirety (Rudestam & Newton, 
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2007). Creswell (2003) noted that the qualitative research approach is adopted where a 
need exists to explore and describe the phenomena and develop theory, where a concept 
is “immature” due to a conspicuous lack of theory and previous research, or where the 
nature of the phenomenon may not be suited to quantitative measures. Qualitative (non-
numerical) data is collected and a theory developed as a result of the data analysis. Data 
analysis is usually non-statistical. Observations and unstructured interviews are methods of 
data collection with which qualitative research is most closely associated (Bryman, 2001). 
 
The main advantage of the qualitative research approach is its ability to provide unique in-
depth insights and explanations. Denscombe (2003) noted that the qualitative approach 
allows researchers to deal with the subtleties and intricacies of complex social situations. 
The qualitative approach also encourages the use of various data collection techniques 
(Denscombe, 2003), for example, interviews, observation and documentary analysis may 
be used in combination. This can provide better opportunities to answer research questions 
and to evaluate the extent to which findings may be trusted and inferences made (Saunders 
et al, 2007). Its limitations however, include the use of relatively small sample sizes, which 
means results may not be representative of an entire population and generalizability of 
findings to other settings is limited. Qualitative researchers are also often criticised for their 
selectivity in reporting the results, for not providing alternative perspectives to increase the 
credibility of findings and for expressing personal opinions instead of accurately reflecting 
the perspectives of their informants (Tashakkori and Teddlie, 1998 pg. 169). The qualitative 
approach is also considered labour intensive and overly dependent on researcher skills 
(Saunders et al. 2007). 
 
4.3.3 Mixed methods – combining quantitative and qualitative methods 
Tashakkori and Creswell (2007) define mixed-methods as “research in which the 
investigator collects and analyses data, integrates the findings, and draws inferences using 
both qualitative and quantitative approaches or methods in a single study or program of 
inquiry”. The philosophical orientation most often associated with mixed methods is 
pragmatism (Robson, 2011; Bryman, 2001; Teddlie and Tashakkori, 2009, Creswell and 
Plano Clark, 2007). Pragmatism endorses a practical approach to research, rejects the 
forced either or choices associated with the traditional paradigm debates with regards to 
methods, logic (deductive or inductive) and epistemology (Bryman, 2001). Pragmatism 
advocates for the use of multi methods in research, and acknowledges that the values of 
the researcher play a large role in interpretation of results (Teddlie and Tashakkori, 2009). 
Knowledge is viewed as being both constructed and based on the reality of the world one 
experiences and lives in (Robson, 2011).  
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According to Creswell and Plano Clark (2007) the overall purpose and central premise of 
mixed methods is that the use of quantitative and qualitative approaches in combination 
provides a better understanding of research problems than either approach alone. Bryman 
(2001) argues that the employment of a variety of techniques in the same study allows 
inferences or ‘leads’ drawn from one data source to be corroborated or followed up by 
another. Many benefits have been claimed for combining qualitative and quantitative 
approaches, including the following spelled out by Creswell and Plano Clark (2007, p. 9): 
 
 Mixed methods research provides strengths that offset the weaknesses of either 
quantitative or qualitative research used alone. 
 Mixed methods research provides more complete and comprehensive evidence for 
studying a research problem than either quantitative or qualitative research alone. 
Researchers are able to use all the methods and tools of data collection and 
analysis available to address research problems, rather than being restricted to the 
types of tools typically associated with qualitative or quantitative research. Problems 
are solved using both numbers and words, combining inductive and deductive 
thinking, thus enhancing the validity of findings. 
 Mixed methods research allows a wide range of research questions to be 
addressed, thus, providing answers to questions that cannot be answered by 
quantitative or qualitative approaches alone. 
 Mixed methods encourage researchers to collaborate across the sometimes 
adversarial relationship between quantitative and qualitative researchers. 
 Mixed methods research encourages the use of multiple worldviews or paradigms 
rather than the typical association of certain paradigms for quantitative researchers 
and others for qualitative researchers.  
Despite these stated values, the possibility of combining quantitative and qualitative data, 
arising from different paradigms has been questioned by some methodologists (Bryman, 
2001 p. 445; Robson, 2011 p. 162; Teddlie and Tashakkori, 2009 p.73). Their argument 
against multi-methods research mainly centres around the idea that qualitative and 
quantitative research approaches are associated with two distinct paradigms in which 
epistemological assumptions, values and methods are inextricably intertwined and are 
incompatible between paradigms, the “incompatibility argument” (Robson, 2011; Bryman, 
2001). The combining of different methods within a single study suggests some movement 
(whether or not this movement occurs) between paradigms at the levels of epistemology 
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and theory (Brannen, 1992 p. 3). A principle in the “incompatibility argument” is that 
paradigms should determine research methods in a simple one-way fashion. However, 
Robson (2011) argues that there is a more complex relationship between research methods 
and paradigms, where paradigms are evaluated in terms of how well they square with the 
demands of research practice. The fact that research practitioners have increasingly and 
successfully conducted multi-methods research demonstrates that research methods 
associated with different paradigms are capable of being applied to a wide variety of tasks.  
 
Table 4.1 summarises the dimensions of contrast among the three research approaches 
discussed above, followed by a presentation and justification of the research methods 
employed for the study. 
 
Table 4.1 Dimensions of contrast among the three research approaches 
(Adapted from Teddlie and Tashakkori, 2009) 
 
    Dimension of 
contrast 
Qualitative position Multi-methods 
position 
Quantitative 
position 
Methods Qualitative methods Mixed methods Quantitative 
methods 
Researchers Qualitative Mixed methodologists Quantitative  
Paradigms Interpretivism Pragmatism Positivism 
Research questions Qualitative research 
questions 
Multi-methods 
research questions 
(Quantitative + 
Qualitative) 
Quantitative 
research questions: 
research hypothesis 
Form of data Typically narrative Narrative plus 
numeric 
Typically numeric 
Research purpose Often exploratory 
plus confirmatory 
Confirmatory plus 
exploratory 
Often confirmatory 
plus exploratory 
Role of theory; logic Grounded theory; 
inductive logic (e.g. 
researchers start 
with participants' 
views and build up to 
patterns, theories 
and generalisations) 
Both inductive and 
deductive logic; 
inductive-deductive 
research cycle 
Rooted in conceptual 
framework or theory; 
deductive logic (e.g. 
researchers test pre-
existing theoretical 
ideas or concepts) 
Sampling Mostly purposive Probability, purposive 
and mixed 
Mostly probability 
Data analysis Thematic strategies: 
categorical and 
contextualising 
Integration of 
thematic and 
statistical 
Statistical analyses: 
descriptive and 
inferential 
 
   
  
97 
 
4.4 Justification of the method adopted for the study – multi-methodology 
The aim of this study was to examine occupational health training methods for construction 
apprentices and evaluate the role and participants’ perceptions of the effectiveness of a 
simulation-based learning strategy, in order to enhance the OH training for construction 
apprentices. The key research questions generated are given in Table 4.2. 
 
Table 4.2: Research questions 
Research Questions 
1. What are the key contextual influences that impact upon OH training initiatives and the 
choice of training methods for construction apprentices? 
2. What are the learning preferences of construction apprentices? 
3. What OH training methods and learning theories (if any) are being utilised within 
construction to support the learning preferences of construction apprentices? 
4. What are the apprentices’ perceptions of the training methods implemented for their OH 
training? 
5. What impact can wearable simulations for occupational illnesses have in improving the OH 
knowledge or awareness of construction apprentices and changing their attitudes towards 
OH matters?  
6. What are the perceived benefits and challenges of utilising interactive simulation learning 
tools by construction apprentices and trainers? 
7. How can OH training interventions for construction apprentices be improved? 
8. How can the experiential learning framework be utilised for simulation use, in order to 
achieve the most effective training for construction apprentices? 
 
 
The discussion on research strategies (Section 4.3) suggested that research problems that 
raise complex questions are better addressed by the application of a combination of 
differing methods within the same research project, as opposed to employing the classical 
‘quantitative’ or ‘qualitative’ approaches alone. Multimethod research is defined by Hunter 
and Brewer (2003) as “the practice of employing different types, or styles, of data-collecting 
methods within the same study or research program, for example, measuring variables with 
both survey and archival data, testing hypotheses with both experimental and non-
experimental methods, or employing qualitative fieldwork to develop a theoretical 
interpretation of a quantitative survey’s findings”. Brewer and Hunter (3003) point out that 
the focus of a multimethod strategy is on the research problem’s demands, rather than 
some pre-determined particular set of methods. 
 
  
98 
 
In addition, Bazeley (2003) usefully provides a distinction between multimethod and mixed 
methods research as follows: 
“Multimethod research is when different approaches or methods are used in parallel 
or sequence but are not integrated until inferences are being made. Mixed methods 
research involves the use of more than one approach to or method of design, data 
collection or data analysis within a single program of study, with integration of the 
different approaches or methods occurring during the program of study, and not just 
at its concluding point”. 
This means that there is often a total separation of the quantitative and qualitative 
components within a multimethod study, with integration occurring at the point of 
interpretation (Bazeley, 2003). Hence, the purpose of using multiple methods in studies 
where quantitative and qualitative components are treated separately is generally to 
validate the findings by having different methods, or to explain or complement findings from 
one method by using another (Bazeley, 2003, Tashakkori and Teddlie, 2003). As a result, 
the different data sources help to build a more complete picture of the phenomenon under 
study. Nonetheless, in practice, the term ‘mixed method’ is more commonly used in a 
generic sense to refer to studies in which research methods are combined in some way or 
another (Bazeley, 2006). 
 
In deciding on the most appropriate strategy to adopt for this study, the critical 
consideration was the logic that linked the data collection and analysis to yield results, and 
thence conclusions, to the aim and research questions being investigated. The priority was 
to ensure that the research maximised the chance of realising its objectives. Hence, 
answering the research questions and addressing the aim and objectives was a primary 
consideration when choosing the methodological approach to adopt for this research, rather 
than a commitment to a particular paradigm and the philosophical doctrine on which it is 
supposedly based. Notably, in view of the lack of existing research in the area of OH 
training for construction apprentices (Section 1.3.2), it was deemed more appropriate to 
conduct the research inductively (rather than deductively), by collecting and analysing data 
and reflecting upon the theoretical ideas that emerged from the empirical evidence. 
 
Additionally, it was noted that using either a qualitative or quantitative approach alone 
would not provide comprehensive insights into the research problem. For example, 
questions two, three and four of the research sought to examine the practical evidence 
about the characteristics and learning preferences of young construction workers as well as 
the training methods in use within the industry. In this case, a questionnaire was used to 
gather information on the training methods in use within the industry. The questionnaire 
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alone however, would not provide a clear picture of how messages about occupational 
health are communicated in practice, including the actions and interactions of key 
participants involved in the process. Observing research participants in a training 
environment, video recordings and photographs would provide the required supplementary 
research evidence. Follow-up interviews would also corroborate the quantitative findings, as 
well as generate explanations for the findings, for instance the reasons behind the choice of 
training methods or participants’ learning preferences.  
 
Therefore, a multimethod research approach was considered most suitable for this study, 
the primary reason being that utilising both quantitative and qualitative methods in the study 
would provide greater and more comprehensive insights into the research problem, than 
would be obtained from either approach alone. In fact, a few authors have called for a need 
for construction researchers to make greater use of mixed methods and theory-building 
methodologies that advance richer understanding of the complex issues in construction in 
their entirety, as opposed to the use of purely quantitative or qualitative methods (for 
example, Zou et al., 2014, Dainty, 2008, Phelps and Horman, 2010). In particular, Zou et al. 
(2014) advocate the use of mixed methods for construction safety research, and argue that 
the method advances richer understanding of safety phenomena, generates diverse 
knowledge and theories that are more relevant and useful to researchers and practitioners.  
 
Following Creswell and Plano Clark’s (2011) description of a “convergent” research design, 
quantitative and qualitative data were collected and analysed separately, then comparisons 
of the results made for convergence, divergence, contradictions, or relationships between 
the two datasets. This data comparison process usefully validated and corroborated results 
from the two datasets, and allowed the generation of sound empirically grounded 
propositions/constructs and conceptual framework (Chapter Seven). 
 
Thus, the use of multiple sources of data (interviews, questionnaires, observations and 
photo-elicitation) from several informants (trainees and instructors) from different 
geographies,   increased and enhanced the “validity” of the data. Data validity is concerned 
with how “the account provided by the researcher and the participants is accurate, and can 
be trusted, and is credible” (Lincoln and Guba, 1985). This study also checked the validity 
of the findings by presenting the recommendations and conceptual framework that were 
developed from the research evidence, back to the study participants in order to evaluate 
whether the findings reflected in the recommendations and conceptual framework were an 
accurate reflection of their experiences (discussed in Section 7.4, validation instrument 
shown in Appendix G). A discussion of the data collection methods considered for the 
research, as well as justifications for the adopted methods is provided in the next sections. 
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4.4.1 Longitudinal survey 
A survey is a research strategy that involves the structured collection of data from a 
sizeable population in a highly economical way (Saunders et al. 2007); only rarely are full 
population surveys possible, practical or desirable (Fellows and Liu, 2008). The survey 
strategy tends to be used for exploratory and descriptive research, as it is frequently used 
to answer who, what, where, how much and how many questions (Saunders et al. 2007). 
Surveys allow collection of quantitative data which can be analysed quantitatively using 
descriptive and inferential statistics. In addition, the data collected using a survey strategy 
can be used to suggest possible reasons for particular relationships between variables and 
to produce models of these relationships (Saunders et al. 2007).  
 
However, survey techniques such as questionnaires are highly labour intensive on the part 
of both respondents and the researcher (Fellows and Liu, 2008); one consequence is the 
low response rate, notably for postal questionnaires. Data collected by these techniques 
may also not be as wide-ranging as those collected by other research strategies such as 
case studies (Saunders et al. 2007). Saunders et al. (2007) note that there is a limit to the 
number of questions that any questionnaire can contain. Furthermore, self-completed 
responses are prone to bias and distortions – giving answers which respondents believe 
‘should’ be given rather than providing their ‘true’ answers (Fellows and Liu, 2008). Thus, 
adopting a particular survey technique alone to solve a research problem may not produce 
data from which results capable of strong support for tests of hypotheses or conclusions 
can be drawn. Use of other different data collection techniques may be helpful to 
complement data collected from surveys and ensure that the research findings can be 
trusted and inferences made from them.  
 
In order to obtain the research data and embrace all the research questions, this research 
adopted a longitudinal survey design, which allowed changes (if any) due to the training 
intervention to be analysed over an extended time frame (Sections 6.5 and 6.6). Unlike 
cross-sectional surveys where data is collected at one point in time, longitudinal surveys 
involve collection of data at multiple, usually pre-selected, time points (Fellows and Liu, 
2008). Establishing causality can be done more readily where research is conducted over 
longer periods, using two or more occasions of data collection (or continuous data 
collection over a significant period, e.g. video, photography, diaries) (Fellows and Liu, 
2008).  
 
The primary survey data collection instrument for this research was the questionnaire, 
completed by construction apprentices on two separate occasions (an initial survey before 
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provision of OH training and a follow-up survey after provision of training), in order to 
establish whether there had been changes, if any, in knowledge, awareness and attitude 
levels following the training. The survey questionnaires that were utilised are shown in 
Appendix B. As well as establishing if the training implemented in the study improved the 
participants’ OH knowledge and attitudes, the follow-up assessments established if any 
improvements were retained over time. On the other hand, Fellows and Liu (2008) note that 
such repeat measure designs may be subject to order of presentation bias under which 
memory of previous responses impacts the instant response. In this research, additional 
data from semi-structured interviews (conducted three months after the provision of 
simulation-based training), informal discussions, participant observations employing 
ethnographic principles, was used to supplement data from the repeat measure. These 
data collection techniques are discussed in the following sections. 
 
4.4.2 Questionnaires 
Questionnaires may be used as a term that includes all techniques of data collection in 
which each person is asked to respond to the same set of questions in a pre-determined 
order, including structured interviews, telephone questionnaires and those in which the 
questions are answered without an interviewer being present (deVaus, 2002). Telephone 
questionnaires, whilst quick and cheap to administer, when the interviewer is unknown to 
the respondent, are limited by possible nonresponse, uncooperativeness, and by reluctance 
to answer more than simple, superficial questions (Kerlinger, 1986, p.380). Obtaining 
telephone numbers for research participants may also prove difficult, if not impossible, as 
was the case with this research’s target participants (young workers). Thus, telephone 
questionnaires were not employed for the study. The postal or mail questionnaire on the 
other hand, has two major drawbacks: the possible lack of responses and the inability to 
check the responses given (Kerlinger, 1986, p.380). As a result of low returns in postal 
questionnaires, valid generalisations cannot be made.  
 
Therefore, a self-administered questionnaire was designed to collect the research data. The 
researcher and or college instructors handed out the questionnaires to all trainees attending 
the different courses and collected them back after they had been completed. Administering 
the questionnaires this way was quicker and cheaper. It also ensured a higher response 
rate and that the intended respondents answered the questions. The rationale behind the 
questionnaires was: 
 To identify the various training methods in use within the industry and analyse the 
apprentices’ perceptions of the training methods, in order to address research 
questions 3 and 4; 
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  To identify the apprentices’ learning preferences and address research question 2; 
 To assess awareness and the extent of OH knowledge among younger workers, in 
order to address research question 5; 
 To examine attitudes towards OH issues among younger workers, in order to 
address research question 5; 
 To assess the impact of the wearable simulations for occupational illnesses in 
improving the OH knowledge or awareness of construction apprentices and 
changing their attitudes towards OH matters, in order to address research questions 
5 and 6; 
 Identify key problems/barriers impacting upon training interventions success within 
the industry, in order to address research questions 7 and 8. 
Incorporating both closed and open-ended questions, the questionnaire was composed of 
four sections. The first section sought to gather factual information (age, gender, job title 
and number of years working in the industry) about the respondents. This provided useful 
background data on the participants under investigation. The second section sought to 
gather information on the OH training methods in use within the industry and respondents’ 
opinions on the effectiveness of those methods. Data from the third section allowed 
assessment of the level of OH knowledge and understanding displayed by respondents. 
The final section provided information on the respondents’ attitudes towards OH issues and 
allowed the researcher to qualify the picture presented in sections 1, 2 and 3. For full details 
of the pre- and post-training questionnaires, please refer to Appendix B. 
 
4.4.2.1 Questionnaire piloting 
Various authors recognise the importance of conducting a pilot study before the 
administration of survey instruments, including questionnaires and interview schedules 
(Bryman, 2012, Saunders, 2007, Burns, 2000). For example, Bryman (2012 p.263) provides 
some uses of pilot studies in survey research, including: 
 the generation of fixed-choice answers where the main study will employ closed 
questions; 
  providing the interviewer with some experience of using the survey instrument; 
 Identifying questions that yield undesirable data; 
 Identifying questions that make respondents uncomfortable and lose interest; 
 Identifying questions that may be misunderstood and as a result left unanswered; 
 Determining the adequacy of instructions to respondents. 
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Accordingly, the pre-training questionnaire in this research was pilot-tested with nineteen 
construction workers. The piloting tested whether the questions were easy to answer, 
unambiguous and whether the data yielded by the questionnaire would be suitable to 
answering the research questions. Through feedback received from the pilot respondents, 
the questionnaire was slightly altered to improve the ease of completing it.  
 
4.4.2.2 The research sample - Purposive sampling 
A non-probability and purposive sampling technique was adopted for the study. Thus, the 
researcher did not seek to sample research participants on a random basis. Instead, the 
goal was to select participants that were particularly suitable to illuminate the research 
problem and address the research questions. As Saunders et al. (2007) argue, this 
sampling plan is appropriate to identify “information-rich cases” from which to address the 
research questions and objectives. Practical considerations of time and accessibility of the 
research participants and other resources (e.g. the simulation tools that were available for 
use) also determined the choice of participants. As the study was concerned specifically 
with assessing the effectiveness of OH training methods and enhancing the OH of younger 
construction workers, the study took place at three colleges of one of the UK’s largest 
construction training providers that provides courses for new entrants to the industry 
(including H&S courses). The colleges are located in London, the Midlands and in Norfolk.  
OH trainers and construction trainees constituted the research sample. Details of the 
training organisation and the research participants are provided in the next chapter 
(Sections 5.2 and 5.3 respectively). 
 
4.4.2.3 Research and control samples 
The research used a control group to assess the impact, if any, of the simulation learning 
tools on the trainees’ OH knowledge and awareness as well as their attitudes to OH 
matters. The control group participants (n = 91) received only the standard training provided 
by the college (discussed at length in Chapter Five), whilst the research/experimental group 
participants (n = 71) received the standard college training plus OH training employing the 
hands on simulations (LUSKInS). However, the use of control groups in research can raise 
ethical concerns when it is thought to be improper to deny an intervention to anyone who 
could benefit from it (Lau et al. 2003, Conner, 1980). This is particularly significant in 
medical research where evidence might exist that a treatment or intervention is beneficial, 
or where the program is perceived desirable and beneficial by participants (Huston, 2001, 
Emanuel and Miller, 2001). It would in that case be deemed unethical to deny the treatment 
to a control group of participants. In this research, the primary purpose was to investigate 
the role and perceived effectiveness of a simulation-based training approach, in order to 
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provide the evidence that this approach to learning is desirable and more effective than 
traditional training approaches. Thus, the research evaluated the simulation-based training 
in comparison to the usual training program, as opposed to comparing the LUSKInS-based 
training with no training at all. Therefore, whilst the control group participants did not receive 
LUSKInS-based training, they still received the benefits of OH training from the training that 
was provided by the colleges.  Moreover, all participants in the study were fully informed of 
the study purposes as well as the existence of both a control and experimental group. They 
freely provided consent to take part in the study, and could withdraw from it at any time. 
Section 4.5 and the documents listed in Appendix A (1.1 – 1.7) provide further details of the 
study’s ethical considerations and the procedures that were followed in line with 
Loughborough University Ethics Committee’s requirements. 
 
Nonetheless, implementation of the LUSKInS-based training was informed by constructivist 
and experiential learning principles and to a large extent followed the Kolb’s learning cycle 
(Section 2.3.2.3.2). Accordingly, the simulation-based sessions provided opportunities for 
the learners to go through the various modes of learning, including experiencing, reflecting, 
thinking and acting. They were characterised by: 
 Learners actively participating in their learning by experiencing the illnesses and 
observing the consequences first hand;  
 Learners asking questions of emerging relevance; 
 More knowledgeable peers assisting other learners’ understanding by answering 
questions and sharing own experiences; 
 Learners engaged in reflective thinking and open discussions. 
 A detailed example of a LUSKInS lesson plan is provided in Appendix E. 
 
The assessment of the differences in OH knowledge and attitudes between the control and 
experimental group participants (if any) due to the simulation-based training utilised 
questions within the survey questionnaires that were administered before (on day two of the 
apprentices’ induction week) and after the training (10 days after). Thus, OH knowledge 
and awareness, as well as attitudes to OH matters were the dependent variables, 
measured before and after the training, such that a before-and-after analysis could be 
conducted. It is important to point out that one of the complexities of measuring the 
effectiveness of OH training is that it can be difficult to separate the effects of training from 
other factors that can influence individual’s performance as well as their attitudes to OH 
matters (Cooper, 1998). For instance, whilst the decision was taken to conduct the post-
training assessment ten days after the provision of training, factors such as H&S 
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campaigns, increased vigilance from a recent incident or H&S inspection and increased 
management’s commitment to H&S could arguably have had the opportunity to affect 
individuals during the time-lapse, and made it difficult to attribute any changes in the 
participants’ attitudes and performances sorely to the training intervention.  
 
On the other hand, it was important to collect the research data and analyse what was 
learned or retained over an extended time frame, given that learning is generally 
considered to be an incremental process which takes time (Section 2.3). Hence, in addition 
to the data that was collected on day two and ten days after training, semi-structured 
interviews were conducted with fifteen trainees and eight instructors three months after 
training provision (Section 4.4.5) in order to fully assess the changes (if any) in the 
participants’ OH knowledge and attitudes, and whether or not this could be attributed to the 
training intervention.  In addition, the research also utilised the control group to minimise the 
effect of other factors and to assess changes in knowledge and attitudes, if any, solely due 
to the training. It was important that both the control and experimental groups did identical 
jobs and were subject to the same everyday influences. The only factor differing between 
the groups was the provision of training using the LUSKInS to one group and non-provision 
of that training for the control group.  
 
The questions that were used can be seen in the questionnaires provided in Appendix B, 
whilst Sections 4.6.1, 6.5 and 6.6 elaborate on the methods of analysis that were utilised. 
Figure 4.1 illustrates the experimental design that was adopted, with X representing both 
groups as equivalent before any training and Y and Y+ representing the results from the 
control and experimental groups after training, respectively. 
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Control Group 
 
Standard college training only 
 
 
 
Equivalent groups 
 
 
 
 
 
Pre-training 
 
Experimental Group 
Standard college training 
Plus 
LUSKInS-based training 
Different OH awareness 
and attitudes? 
 
 
 
 
Post-training  
Figure 4.1: Experimental design –Control group VS Experimental group (adapted 
from Abdulwahed and Nagy, 2009) 
 
4.4.2.4 Limitations of survey research to study respondents’ attitudes and behaviours 
Whilst survey questionnaires can be employed to gather data on respondents’ attitudes and 
behaviours, in a quick and economical way, the fact that respondents are asked to self-
report on their attitudes and behaviours based on some questions, presents challenges 
related to the accuracy of such self-reporting. Robson (2011) notes that asking someone 
about their own actions and the behaviours of others relies strongly on the person’s 
retrospective accounts or their ability to verbalize and reconstruct a version of what 
happened. Bryman (2012 p.270) identifies some of the difficulties associated with using 
survey methods, including questionnaires, to research behaviour as follows: 
 Problem of meaning. People may vary in their interpretation of key terms in a 
question. 
 Problem of omission. When answering the question, respondents may inadvertently 
omit key terms in the question, resulting in inaccurate and incomplete responses. 
 Problem of memory. They may misremember aspects of the occurrence of certain 
forms of behaviour, and may therefore recall inaccurate behaviours of themselves or 
those around them. 
 Social desirability effect. They may exhibit a tendency towards replying in ways that 
are meant to be consistent with their perceptions of the desirability of certain kinds 
of answer. 
X 
X 
Y 
Y+ 
  
107 
 
 Question threat. Some questions may appear threatening and result in failure to 
provide an honest reply. 
 Interviewer characteristics. Aspects of the interviewer may influence the answers 
provided. 
 Gap between stated and actual behaviour. How people say they are likely to behave 
and how they actually behave may be inconsistent.  
 
In view of these stated problems, rather than rely solely on the survey questionnaire and 
interviews to elicit such information as how OH information was communicated to young 
workers, including the actions of key participants, as well as the effectiveness of such 
methods of communication, this research employed supplementary techniques, for 
example, participant observations incorporating video and photographic evidence, 
described in the next session (4.4.3), to gather additional data. Observational techniques 
effectively allowed the researcher to directly observe and record the actions, interactions, 
events, processes, contexts and language of participants as they occurred, reducing the 
potential inaccuracies associated with self-reporting in questionnaires and interviews.  
 
4.4.3 Using principles of ethnography 
4.4.3.1 Defining ethnography 
Ethnography is an established methodology, originally developed in social anthropology but 
now widely used in diverse research sectors (Atkinson et al. 2007; O’Reilly, 2005, Taylor, 
2002). O’Reilly (2005 p.3) defines ethnography as: 
“Iterative-inductive research (that evolves in design through the study), drawing on a 
family of methods, involving direct and sustained contact with human agents, within 
the context of their daily lives (and cultures), watching what happens, listening to 
what is said, asking questions, and producing a richly written account that respects 
the irreducibility of human experience, that acknowledges the role of theory as well 
as the researcher’s own role and that views humans as part object/part subject”. 
Other authors offer alternative definitions (Hammersley and Atkinson, 1995; Pink, 2007, 
Bryman, 2012, Gray, 2014, Brewer, 2000). In essence, conventional ethnographic research 
rests on a number of fundamental criteria, including that the researcher is immersed in a 
social setting for an extended period of time (of the order of two or more years), makes 
regular observations of the behaviour of members of that setting, participates in activities, 
listens to and engages in conversations and writes up extensive notes about that setting 
(Bryman, 2012). Ethnographers will typically gather further data through interviews and 
other documents (Bryman, 2012). In turn, three kinds of data are produced, in the form of 
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quotations, descriptions and excerpts of documents (Gray, 2014). Principally, the objective 
of ethnographic research is to uncover social meanings of the actions, behaviours, 
processes and language of people in a given setting (Robson, 2011, Brewer, 2000). 
 
In recent years, ethnography has witnessed great diversification, with innovative 
approaches being adopted, that seek alternative routes to understanding social settings, 
necessitated by often, the need to conduct research within shorter timescales, and also in 
the context of theoretical and technological developments (Pink et al. 2010). Such modern 
ethnographic approaches employ participatory and collaborative photographic, video-based 
and other techniques (Pink et al. 2010). As Pink et al. (2010) acknowledge, these newer 
approaches do not produce the same type of data that emerge from long-term “classic” 
fieldwork engagements. In fact, modern ethnographers do not restrict themselves to 
collecting or analysing transcripts of interviews and field notes. Rather, “anything has the 
potential to be data, to tell a little more about the world and the people to be understood”, 
including visual data (photos, films, diaries, letters, statistics, charts) (O’Reilly, 2005). Pink 
(2007) and O’Reilly (2005) provide detailed examples of such modern ethnographic 
applications. 
 
4.4.3.2 Ethnographic research in construction 
Ethnography remains an unconventional methodology in construction research. However, 
in the last twenty years, a few authors have identified a need for construction industry 
researchers to utilise ethnographic approaches (Dainty, 2008, Pink et al. 2010, Phelps and 
Horman, 2010, Seymour and Rooke, 2001, Rooke et al. 2004, Gherardi and Nicolini, 2002). 
In particular, Dainty (2008) argues that ethnographic methodologies represent a departure 
from the dominant methodologies in construction site research, which largely rooted within 
the positivist tradition, have limited researchers’ ability to grasp the meaning of social action 
from the perspective of the actors involved. This view is supported by Pink et al. (2010), 
who from their ethnographic study of migrant workers, offer insights into the relevance of 
ethnographic methodologies, significantly as a route to generating deeper understanding of 
the social practices, relationships and knowledge that inform the ways construction workers 
perform on site. Other ethnographic studies, for example, Gherardi and Nicolini (2002), 
Seymour and Rooke (2001) affirm that ethnographic methods provide opportunities to 
understand complex phenomena, which prevalent methodologies in construction may not 
be able to provide.  
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In this regard, this research, which sought to understand current training practice and the 
realities and experiences of those involved in the training/learning experience, utilised 
ethnographic techniques, to provide descriptions of what actually happens and how it 
happens, as well as to complement quantitative methodologies employed in the study. A 
full-scale ethnography, entailing long periods of time in the field within the social setting, 
was not viable for this research due to resource (time and cost) constraints. In addition, 
there were limitations associated with the fact that the research participants were involved 
in projects (often temporary) in different locations, following their training at college. 
Nonetheless, it was possible to adopt ethnographic principles, including observational 
methods incorporating photographic and video-based techniques as well as innovative 
ways of posing questions, in seeking deeper understanding of the realities and experiences 
of construction trainees. 
 
4.4.4 Participant observations  
Participant observation entails the sustained immersion of the researcher among a group of 
people, with a view to generating a rounded, in-depth account of the group or organisation 
(Bryman, 2001). It involves learning from the people by observing them, participating in 
their daily lives, talking to them, asking questions that relate to the daily life experience as 
seen and experienced, collecting other forms of data, and making notes (O’Reilly, 2005).  
 
In order to gain a clear understanding of what happens during training and crucially how 
occupational health training is delivered to young workers, and effectively meet the 
demands of the research objectives 2, 4 and 6, the researcher became immersed in the 
training activities of construction apprentices. The researcher went to the three colleges 
over a period of nine months (November 2013 to August 2014), when groups of apprentices 
commenced their apprenticeship training programs. The researcher spent a day or two 
each time, at the colleges. A total of twenty training observations were conducted. Whilst 
observations demanded time, it was considered of paramount importance to generate data 
based on real-life settings within the specific contexts i.e. training, rather than rely solely on 
participants’ retrospective accounts gathered from the research’s questionnaires. The 
purpose was to describe and uncover the meanings of events, actions, contexts, 
interactions and language of the groups of apprentices in their training environment. 
 
The researcher started by making broad descriptive observations during the first visit at 
each college. These observations sought to get an overview of the setting and the activities 
that happened at the colleges. This involved taking in the physical settings (the buildings 
and specific rooms where participants spent their time and contents of those spaces), 
observing the ways individuals and groups said or did things routinely as well as asking 
  
110 
 
questions (usually after observations). Questions asked were of two types: first, to 
participants to clarify the situations observed, and second, to the researcher to clarify the 
situation and the accounts given of the situation. Sketches were drawn of layouts and 
positions occupied by all participants. Additional data was gathered from photographs and 
videos (with participants’ consent). The researcher also jotted down field notes, constituting 
small phrases, key words and quotes. In order to make sure that the researcher’s presence 
did not influence the behaviour of research participants, brief descriptive notes were taken 
as inconspicuously as possible, often confined to the back of the room and out of sight of 
the research subjects. Detailed field notes, which reconstructed the observed events, 
behaviours and the researcher’ initial reflections on them were produced once the 
researcher had exited the setting.  
 
Following the initial observations, the research began to make more focussed observations, 
which sought to uncover the meaning of and describe the social actions. The researcher 
arrived at the beginning of training sessions, and left at the end. The researcher 
systematically watched and listened to training sessions as they were delivered to the 
apprentices, observed the physical setting, the key participants and their activities and the 
emotions involved.  A written record of the participants in the setting, the actions, 
behaviours seen and conversations held between trainers and apprentices was maintained.  
In general, the following key areas were covered, in line with recommendations of Burns 
(2000 pg. 407) on conducting ethnographic participant observations: 
a. Who was in the group? How many people were there, and what were their identities 
and relevant characteristics (age, gender).   
b. The setting. The physical set up and general appearance (including equipment and 
materials present, for example, computers, books, worksheets, notice boards, 
etc.),location, who sat where, what kinds of behaviours it encouraged, permitted, 
discouraged or prevented. The social characteristics of the setting, described in 
terms of what kinds of behaviours were likely to be perceived as expected or 
unexpected, approved or disapproved. 
c. The purpose. What was the purpose that brought the participants together? E.g. an 
official purpose, which was to attend induction training. What was the content? How 
did the participants react to the official purpose? For example, with acceptance or 
rejection? What goals other than the official purpose did the participants seem to be 
pursuing? What meanings did participants attribute to what they did? 
d. The social behaviour. What actually occurred? What did the participants do and 
say, including the nature of any tasks and questions, how did they do it and with 
whom and with what did they do it? The researcher took particular note of how the 
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trainer/s introduced the topic and tasks, and the activities the learners were involved 
in (i.e. where there opportunities for active learning, student interaction?). With 
respect to behaviours, the researcher sought to know:  
a. What was the stimulus or event that initiated it? 
b. What appeared to be its objective? 
c. Toward whom or what was the behaviour directed? 
d. What was the form of activity entailed in the behaviour (for example, talking, 
questioning, gesturing, sitting) 
e. What were the qualities of behaviour (for example, it’s persistence, 
unusualness, appropriateness, duration, intensity) 
f. What were its effects (for example, what behaviour did it evoke from others)? 
How was stability maintained? How was it managed? 
e. Frequency and duration. Sought answers to the following: When did the situation 
occur? How long did it last? Was it a recurring type of situation, or unique? If it 
recurred, how frequently did it recur? What were the occasions that gave rise to it? 
How typical of such situations was the one observed? 
Appendix D shows the observation guide that was utilised in the research. As a result, a 
detailed picture was built up of the day-to-day training activities at the colleges.  
The main advantage of employing observational techniques in this research was that they 
allowed the daily practices, actions and interactions of the research participants to be 
studied as they occurred, as opposed to depending entirely on participants’ retrospective 
accounts of theirs and others’ behaviours in survey techniques. The researcher was also 
afforded the opportunity to experience the emotions of those who were being researched 
(Saunders et al. 2007). As Burns (2000) notes, this proximity to the field effectively allowed 
the researcher to see and document the qualities of social and educational interaction, 
often missed by quantitative enquiries. As a result, the researcher gained unique insights 
into the impact of such interactions and processes on the workers’ learning and ultimately 
their occupational health awareness. The fact that the researcher remained in close contact 
with the participants for a long time (especially the college trainers) provided other practical 
benefits for the research. For example, interviews with participants were easily 
accommodated within the settings. Access to the research settings during repeat visits was 
also granted without any difficulties. In addition, it was possible to collect a wide range of 
data, including field notes, photographs, videos and other documents. 
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On the other hand, participant observation, like any other method, has its limitations. 
Weaknesses of the method include the potential for the observer to affect the objects of 
observation simply by being part of the observational situation (Kerlinger, 1986). Similar 
critics are concerned about researchers getting over-involved with the people being studied, 
perhaps disturbing and changing the natural setting and hence compromising the quality of 
the research (Robson, 2011). However, the argument for the adoption of such 
ethnographic, observational techniques is that in order to truly grasp the lived experiences 
of people in a particular setting from their point of view, one has to enter into relationships 
with them and become immersed in the day-to-day lives of the people being studied 
(Robson, 2011). Kerlinger (1986) also argues that if the observer takes care to be 
unobtrusive and not give the people observed the feeling that judgements are being made, 
then the observer as an influential stimulus is mostly nullified. Fellows and Liu (2008) note 
the problem of ‘ethnocentrism’ – understanding others and/or interpreting their behaviour on 
the basis of one’s own values. This can result in the observer making quite incorrect 
inferences from observations (Kerlinger, 1986). The researcher, as was the case in this 
research, should however endeavour to be ‘value free’ in order to be able to interpret 
others’ behaviour from their perspective (Fellows and Liu, 2008).  
 
4.4.5 Semi-structured interviews  
Kerlinger (1986) defines an interview as ‘a face-to-face interpersonal role situation in which 
one person, the interviewer, asks a person being interviewed, the respondent, questions 
designed to obtain answers pertinent to the research problem’. The interviewer has control 
over the process and can enhance the quality of responses by probing respondents. Three 
broad types of interviews exist: structured, semi-structured and unstructured. In a structured 
interview, the interviewer administers a questionnaire, usually by asking the questions and 
recording the responses, with little scope for probing those responses (Fellows and Liu, 
2008). The questions, their sequence and their wording are fixed. Unstructured interviews, 
at the extreme, are more flexible and open. Ordinarily no questionnaire is used. The 
interviewer introduces the topic briefly and then records the replies of the respondent 
(Fellows and Liu, 2008). In semi-structured interviews, the interviewer will have a list of 
themes and questions to be covered, although the questions, their sequence and wording 
may vary from interview to interview.  
 
Semi-structured interviews were adopted for the study in light of the nature of the research 
(exploratory and explanatory) as well as the nature of the data collection questions. In 
particular, interviews conducted with industry trainers sought to gather their views on the 
contextual influences that impact upon training provision within the industry, the 
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effectiveness of various training methods for young learners as well as an understanding of  
the reasons why younger learners are trained using certain methods. Appendix C (3.1) 
shows the interview guide that was used for the interviews with trainers. Interviews 
conducted with the trainees on the other hand, gathered information on their learning 
preferences as well as their awareness of and attitudes to OH matters (Appendix C (3.2)). 
The interviews also investigated in more detail the meanings of events and actions that 
were observed, from the participants’ perspectives. For example, particular 
actions/behaviours which caught the researcher’s attention during the observations, 
because they either occurred frequently or because the researcher found them interesting 
(for example, note taking during presentations, telling of jokes, use of mobile phones), were 
investigated further, to validate their significance. Semi-structured interviews were selected 
over structured interviews as they allowed the interviewer the freedom to probe within the 
specific research themes. Hence, the purpose for the semi-structured interviews was: 
 To explore key themes identified from the literature review; 
 To supplement other research methods in use (e.g. questionnaires and 
observations), and validate findings; 
 To identify other emerging themes, and explore their relevance to the research. 
A total of twenty-three face-to-face interviews, lasting an average of thirty minutes, were 
conducted with both experienced trainers (eight) and trainees (fifteen). Details of the 
interviewees are provided in the next chapter (Section 5.3.3). The interviews took place in 
quiet and private rooms at the colleges (offices and meeting rooms), which were specially 
designated for the interviews. First, the interview participants were provided with a brief 
explanation and rationale for the research in which they were being asked to participate and 
thanked for giving up their valuable time.  This was then followed by the researcher going 
through the list of themes and questions. Photographs taken by the researcher were 
incorporated into the interviews (discussed below – Section 4.4.6). The interview process 
was fairly flexible, in that the order of questions did not follow on exactly in the way outlined 
on the schedule, additional questions were asked as the researcher picked up on things 
said by interviewees and there was room to discuss topics of particular interest to the 
participants. Using open-ended questions such as “can you give me an outline of your 
typical day at college?”, and “can you tell me more about the activities you are involved in?” 
allowed informants to speak in their own terms about issues that were pertinent to them. 
With permission of the respondents, the interviews were audio-recorded to supplement the 
interviewer’s notes. Recordings would also assist at the later stages of analysis, ensuring 
accuracy and objectivity in recording responses.  
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4.4.6 Creative use of visual images - Photo elicitation 
The use of visual images (including photographs, paintings, drawings, maps, diagrams) to 
convey messages and to support written ethnographic data has received increased interest 
in the literature (Banks, 2001, Punch, 2002, Warren, 2005, O’Reilly, 2005, Pink, 2007). For 
example, Pink (2007) argues that complex social experiences cannot be captured by 
textural interpretations alone. Rather, using visual-based methods helps to provide a 
comprehensive and enriching exploration of the social worlds of both researcher and 
participants (Pink, 2007). For some ethnographers, the use of visual images is recognised 
as essential, more emancipatory and powerful than the use of text (Holliday, 2000, O’Reilly, 
2005). In this regard, visual images are considered as sources of data in their own right and 
not simply as adjuncts to the ethnographer’s field notes (O’Reilly, 2005, Bryman, 2012). 
 
Within the field of visual ethnography, a variety of approaches to using visual images exist, 
with researchers often making a distinction between the use of visual materials that are 
extant and those that are produced more or less exclusively for the purposes of the 
investigation by the researcher or by the participants themselves (Bryman, 2012, Pink, 
2007, O’Reilly, 2005). In either case, the images may be employed as a springboard for 
discussion, to elicit information from participants concerning the meaning and significance 
of the images (Bryman, 2012, Pink, 2007, Harper, 2002). This approach, widely known as 
“photo-elicitation” has been defined by Harper (2002) as “the simple idea of inserting a 
photograph into a research interview”.  
 
In this research, photographs were taken by the researcher during observations at the 
colleges. The photographs captured what the researcher considered typical activities and 
spaces and anything of relevance to the research questions. For example, photographs of 
training rooms at the colleges (showing desks, chairs, trainers’ and trainees’ positions and 
the learning materials), computer rooms, notice boards, workshops for practical-based 
activities, LUSKInS demonstrations, canteen and breakout areas) were taken (shown in 
Sections 5.5 and 6.4) . During the interviews, the participants were first asked for their own 
accounts before the set of photographs was introduced. This was done in order to allow 
participants to tell their own story first. The photographs were subsequently inserted into the 
research interviews, for the following key purposes: 
1) To stimulate and facilitate verbal exchanges, recollection and the expression of 
experience.  
2) To allow participants to express their views, feelings and beliefs through their 
different interpretations of the photographs. Images were discussed in ways that 
created a bridge between the researcher’s and participants’ differences of reality.  
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3) To assess trainees’ knowledge and awareness of and attitudes to ill-health 
conditions following the LUSKInS-based training  
4) To supplement other methods in use within the study, gathering explanations and 
contextual meanings of findings through the participants’ diverse views 
 
Examples of questions asked, included: 
 Please have a look at this picture (for example, training room) and tell me what 
happens here? What would you be doing in your time here? What sorts of 
behaviours are expected, and not expected of you? How is that experience for you? 
 Can you talk me through what happens in this room/area? (e.g. computer room)  
 What was going on here? (LUSKInS demonstration picture). How did you find 
receiving information that way? 
Interviewing with photographs provided some key strengths for the research, including the 
ability to evoke as well as create collective and personal memory (Denzin and Lincoln, 2011 
pg. 484). Unique insights into the realities and experiences of the trainees were also 
gathered from the participants’ multiple perceptions and interpretations of the images. 
Combined with other methods in the study, this provided a more comprehensive account of 
the phenomenon under research. However, adopting the method raised particular 
challenges when it came to conducting the research ethically. For example, Gray (2014) 
notes that research participants may experience anxiety during interviews and at time of 
publication, may feel wounded or offended by published research material. The following 
section briefly discusses how this research addressed such ethical concerns. 
4.5 Ethical considerations 
The overall nature of the data and the chosen methodology, including observations, 
interviews and recordings of participants, some of whom were under 18 years of age and 
therefore classed as “vulnerable”, required consideration of ethical concerns. A full ethical 
clearance application was submitted to Loughborough University’s Ethical Advisory 
Committee and full ethical approval was granted. The ethical approval documents are 
shown in Appendix A (1.1 – 1.7).Accordingly, the research was conducted in accordance 
with the ethical requirements. For example, participants were fully informed of the study 
details and how the data collected would be used, before they took part in the study. They 
then gave informed consent freely. For those under the age of 18, consent was sought from 
their parents or legal guardians. Participants had the right to withdraw from the study at any 
time, without having to give reasons for withdrawal. All the information on participants was 
treated as confidential and data including video/audio recordings kept securely.   
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4.6 The method of Analysis  
4.6.1 Quantitative data analysis and interpretation 
The survey questionnaire yielded quantitative data for analysis. Quantitative data analysis 
is the analysis of numeric data using a variety of statistical techniques (Teddlie and 
Tashakkori, 2009). Raw data was initially converted into a form useful for analysis. This 
meant scoring the data by assigning numeric values/codes to each response and cleaning 
data entry errors from the database (Creswell and Plano Clark, 2007). Once the data had 
been coded, it was entered into a statistical program, SPSS 22.0 for Windows, for analysis.  
 
Initial analysis entailed visually inspecting the data and exploring it using tables, graphs and 
charts to search for patterns. The diagrams also helped to indicate the nature of distribution 
of the data and relationships between them, such that appropriate statistical techniques 
could be employed in subsequent analysis. For dichotomous variables, such as “yes” or 
“no” responses, cross-tabulations were used to detect patterns.  
 
Following this initial analysis, the data was then subjected to appropriate and rigorous 
statistical tests, to assist in determination of meaning and address the research questions.  
The choice of statistical tests was mainly determined by the research question to be 
answered, the types of scales used to measure the variables and the nature of the data 
yielded.  For instance, the research data yielded to assess the effect of the training on the 
participants’ OH knowledge and attitudes (addressing research question five) was ordinal in 
nature (measured from 1-5 Likert scales) and not normally distributed. Thus, it did not meet 
all the assumptions for parametric tests. Therefore, the main analyses (Sections 6.5 and 
6.6) were conducted using non-parametric tests. For instance, the Wilcoxon matched-pairs 
signed-ranks and Mann-Whitney test of independent samples non-parametric tests were 
utilised for the analysis of changes of OH knowledge and attitudes within and between 
groups, respectively. In addition, parametric measures (means, frequencies and standard 
deviations) were generated, as descriptors and indicators for emergent patterns. Thus, 
results from the inferential techniques were employed to effectively confirm or disconfirm 
the results obtained from the descriptive results. Study results were presented in 
statements summarising the statistical results as well as in tables and figures to assist in 
the interpretation and understanding of data. 
 
4.6.2 Qualitative data analysis and interpretation 
Qualitative data collected through interviews, discussions and observations, including audio 
and video evidence was useful in corroborating, supplementing and illustrating the 
quantitative data obtained from the survey questionnaires. The initial process of data 
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analysis involved examining the raw data, to familiarise the researcher with the data and 
search for patterns, relationships in the data and meanings. Audio recordings from 
interviews were transcribed into a word processing file for analysis. The data was then 
coded and analysed using thematic analysis. Coding is a term used to describe the 
translation of question responses and respondent information to specific categories for 
purposes of data analysis (Kerlinger, 1986). In this research, the research data was 
classified into categories derived from relevant theoretical models. For instance, from data 
related to the apprentices’ learning preferences, categories such as visual, kinaesthetic, 
aural etc. were adopted from the literature and models concerned with understanding 
differences in learning styles The codes were then grouped into broader themes. Due to the 
large amount of data that was collected, NVivo10 software was employed to facilitate the 
coding and data categorisation process (NVivo screen shot shown in Figure 4.2). Table 4.4 
summarises the different procedures in quantitative and qualitative data analysis. This is 
followed by Figure 4.3, which presents a summary of research techniques that were 
employed to achieve the specific research objectives. 
 
 
 
Figure 4.2: Screen shot of nodes created in NVivo10 and the data sources 
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Table 4.3 Procedures in Quantitative and Qualitative Data Analysis Source: 
Creswell and Plano Clark (2007) 
 
Quantitative procedures General 
procedures in 
data analysis 
Qualitative procedures 
 Coding data by assigning numeric 
values 
 Cleaning the database 
 Recording or computing new 
variables for computer analysis 
Preparing the data 
for analysis 
 Organising documents and visual 
data 
 Transcribing text 
 Preparing the data for computer 
analysis 
 Visually inspecting data 
 Conducting a descriptive analysis 
 Checking for trends and 
distributions 
Exploring the data  Reading through the data 
 Writing memos 
 Developing qualitative codebook 
 Choosing appropriate statistical test 
 Analysing to answer research 
questions or test hypotheses 
 Reporting inferential tests, effect 
sizes, confidence intervals 
 Using quantitative statistical 
software programs 
Analysing the data  Coding the data 
 Assigning labels to codes 
 Grouping codes into categories 
 Interrelating themes or abstracting 
to smaller set of themes 
 Using qualitative software programs 
 Representing results in statements 
of results 
 Providing results in tables and 
figures 
Representing the 
data analysis 
 Representing findings in 
discussions of themes or categories 
 Presenting visual , figures, tables 
 Using external standards 
 Validating and checking the 
reliability of scores from past 
instrument use 
 Establishing data validity & reliability 
Validating the data  Using researcher, participant, and 
reviewer standards 
 Employing validation strategies 
(e.g., member checking, peer 
review) 
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Figure 4.3: Data collection techniques applied to reach the specific research objectives 
Research Objectives 
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understand the 
context  & 
underlying 
structures that 
impact upon 
OH training 
initiatives & the 
choice of 
training 
methods for 
construction 
apprentices 
1 
 
To review 
learning 
theories and 
models, and 
explore their 
applicability 
to the use of 
simulation 
training tools 
for 
construction 
apprentices 
 
 
 
 
To investigate the 
theoretical and 
practical evidence 
about:  
a) Characteristics & 
learning preferences of 
apprentices 
b)  Current training 
methods used for 
construction 
apprentices 
c) Use of simulations 
for learning in various 
educational contexts 
including construction 
To describe the 
development of 
wearable 
simulations of 
occupational 
illnesses and 
evaluate their 
applicability and 
impact in 
improving the OH 
knowledge and 
attitudes of 
construction 
apprentices 
To make 
recommendations 
that are based on the 
empirical evidence & 
develop a conceptual 
framework and 
typology of learner 
preferences, to guide 
the use and 
integration of 
simulation training 
tools, with the aim of 
improving the OH 
training provided for 
construction 
apprentices. 
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4.7 Chapter Summary 
This chapter has discussed the research methodology adopted for the study in order to 
answer the research questions and address the study aim and objectives. The 
philosophical assumptions associated with the main research approaches were discussed, 
together with the relative strengths and weaknesses of the approaches. The study 
employed a multimethod approach, using quantitative and qualitative techniques and 
procedures in combination as well as using secondary and primary data. This provided 
better opportunities to answer the research questions and to compare results and findings 
from different data sets, thus allowing better evaluation of the extent to which the research 
findings could be trusted and inferences made from them.  
 
The following two chapters (Chapters Five and Six) present the study’s findings, together 
with their position in the context of existing literature.  
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Chapter Five: Findings and analysis – Apprentices’ learning 
preferences and OH training methods 
5.1 Introduction 
This chapter is the first of two chapters, presenting the findings and discussions of the 
research data yielded from both the quantitative and qualitative components of this 
multimethods study. The first two sections in the chapter provide background information on 
the study organisation as well as the study participants. The subsequent sections are 
structured around the research questions and objectives, as follows: the characteristics and 
learning preferences of construction apprentices; current occupational health (OH) training 
methods implemented for the apprentices including the contextual influences impacting 
upon the choice of training methods; the effectiveness of the various training methods and 
how they could be improved, as perceived by the study participants. In general, the 
discussion first provides quantitative results from the survey questionnaires, followed by 
qualitative results from the semi-structured interviews and participant observations and then 
discusses these findings based on the literature reviewed in chapters two and three. As 
presented in the previous chapter (Section 4.4), the research approach adopted involved 
collecting and analysing the quantitative and qualitative data separately, and then 
comparing, relating and “mixing” the results during interpretation. This approach allowed 
findings from one data set to be validated or corroborated by another, thus allowing the 
creation of sound empirically grounded propositions and recommendations and the 
provision of more comprehensive answers to the research questions. For instance, the 
descriptive statistics reported in this chapter were used to detect and report patterns in the 
questionnaire data, whilst the qualitative interviews and observations provided the story or 
picture behind the statistics. In the end, the chapter addresses the following research 
questions: 
RQ2: What are the learning preferences of construction apprentices? 
RQ3: What OH training methods and learning theories (if any) are being utilised within     
construction to support the learning preferences of construction apprentices? 
RQ4: What are apprentices’ perceptions of the training methods implemented for their 
OH training? 
RQ7: How can OH training interventions for construction apprentices be improved? 
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5.2 Background of the training organisation 
Data collection incorporating survey questionnaires, participant observations, semi-
structured interviews and documentary analysis, was conducted at colleges of a training 
organisation that is the largest provider of apprentices for the construction industry across 
England, Scotland and Wales. Established in 1964, the organisation offers apprenticeships 
at eight different locations in Kings Lynn (Norfolk), Inchinnan (Scotland), Kings Norton 
(Birmingham), Ashbourne (Derbyshire), Erith (Kent), Ilford (London), Leytonstone (London) 
and Llangefni (Wales).  Due to time and resource constrains, it was not possible to collect 
fieldwork data at all eight colleges. Instead, data collection was focussed on three of the 
organisation’s largest centres, located in the East (Kings Lynn), Midlands (Kings Norton) 
and London (Leytonstone).The different colleges offer a wide range of apprenticeships  in 
various construction trades, for example, roofing apprenticeships, plant maintenance and 
operation, access apprenticeships (for example, scaffolding and steeple jacking), tunnelling 
and underground construction and other specialist apprenticeship courses such as dry 
lining, floor covering, suspended ceiling fixing and partition fixing. Each year, the 
organisation trains over 500 construction workers on the apprenticeship route. Typically, the 
apprenticeships combine studying at college with on-site industry experience over a two or 
three year period. Upon successfully completing the course, the apprentices qualify with 
either a National Vocational Qualification (NVQ) or a Scottish Vocational Qualification 
(SVQ) diploma in their chosen trade. A description of the study participants (apprentices 
and instructors) follows. 
5.3 Background of research participants 
5.3.1 Survey questionnaires respondents - apprentices 
A total of 162 first survey questionnaires (Appendix B 2.1) were completed (91 from the 
control sample and 71 from the research sample) and a total of 111 second survey 
questionnaires (Appendix B 2.2) were completed (50 from the control sample and 61 from 
the research sample) by apprentices in their first year at the three colleges. Table 5.1 
provides a breakdown of these figures. All the 162 survey participants were male 
apprentices joining the industry in various trades, including scaffolding, roofing, plant 
operatives, demolition and ground works. Thirty-four of the respondents (21%) were aged 
17 years and under, sixty (37%) were aged between 18 to 21 years, forty (24.7%) were 
aged between 22 to 24 years and 28 participants (17.3%) were aged over 25 years. Thus, 
the majority (83%) of the research participants were aged 24 years and under, and would 
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be classified as young workers. Figure 5.1 shows pictures taken when some of the 
apprentices completed the survey questionnaires.  
Table 5.1: Research and control participants 
 
 
When asked about their work experience within the industry, 46.3% of the participants 
(n=75) had been working within construction for less than a year. 32.1 % (n=52) had been 
working in the industry for between 1 to 3 years. 8% (n=13) had been working in the 
industry for between four to five years, whilst only 13.6% (n=22) of the respondents had 
worked for more than five years in construction. This validated the importance of provision 
of effective OH training for this fairly inexperienced group of workers.  
 
 
Figure 5.1 Apprentices completing the study questionnaires 
 
 
 
 
 
Group nr. Location Date
Survey 1 nr. of 
respondents
Survey 2 nr. of 
respondents
Group nr. Location Date
Survey 1 nr. of 
respondents
Survey 2 nr. of 
respondents
1 Midlands Mar-14 8 0 1 Midlands Nov-13 10 10
2 East Apr-14 3 3 2 Midlands Nov-13 11 0
3 East Apr-14 8 8 3 Midlands Mar-14 9 9
4 London Jul-14 8 8 4 East Mar-14 8 0
5 London Jul-14 6 6 5 East Mar-14 12 0
6 London Aug-14 7 7 6 East Apr-14 7 7
7 Midlands Sep-14 11 11 7 London Apr-14 8 8
8 Midlands Sep-14 9 9 8 London May-14 7 7
9 Midlands Sep-14 11 9 9 London Jun-14 3 0
10 London Sep-14 9 9
11 London Nov-14 7 0
Total 71 61 Total 91 50
CONTROL SAMPLERESEARCH SAMPLE
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5.3.2 Observed participants – apprentices 
In addition to the questionnaires, the research utilised observational methods incorporating 
photographic and video-based techniques (as discussed in Section 4.4.4), to gain an 
understanding of current practice and the realities and experiences of those involved in the 
training/learning experience. A total of twenty training observations were conducted, 
utilising the observations guide shown in Appendix D. The observations included nine 
video-recorded and field-noted observations of courses implementing the LUSKInS and 
eleven field-noted observations of existing training courses (from the control sample). The 
observations were carried out alongside the first survey questionnaires. Hence, all 
apprentices (n=162) who completed the first survey questionnaire were also involved in the 
participant observations. 
5.3.3 Semi-structured interview participants 
5.3.3.1 Apprentices 
Semi-structured interviews were conducted with 15 of the apprentices, approximately 3 
months after their induction training in order to seek explanation of key findings as well as 
corroborate findings and make sure that a complete picture of the phenomenon under study 
was obtained (Sections 4.4.5 and 4.4 provide more details on the rationale for utilising the 
semi-structured interviews in collaboration with the other methods, whilst Appendix C (3.2) 
shows the interview guide that was utilised). All the apprentices that were interviewed were 
on a two-year scaffolding apprenticeship course. Four of them were aged 17 years and 
under, two were aged between 18 and 21 years, four were aged between 22 and 24 years 
and five were aged 25 years and over. As far as their industry work experience was 
concerned, 3 participants had been working in construction for less than a year, 7 
participants had worked in construction for between one to three years, only 1 participant 
had between four to five years’ industry work experience and the remaining 4 participants 
had over five years’ work experience. All the under 18s had just left school and come 
straight into construction. Two of the over 25s had worked in construction for over 10 years, 
but were doing the apprenticeship to get a formal qualification, a diploma in this case. Table 
5.2, summarises information about the interviewees. 
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Table 5.2: Background of interview participants – apprentices 
 
Interviewee Length of 
Interview 
(minutes) 
Gender Age 
(years) 
Trade No. of years’ 
experience in 
construction 
1 30 Male 22-24 Scaffolding 1-3 
2  14 Male ≤ 17. Scaffolding 1-3 
3  19 Male ≤ 17 Scaffolding 1-3 
4  21 Male 22-24 Scaffolding > 5 
5  17 Male ≥ 25 Scaffolding > 5 
6  22 Male ≤ 17 Scaffolding < 1 
7  25 Male ≥ 25 Scaffolding > 5 
8  28 Male ≥ 25 Scaffolding 1-3 
9  28 Male ≤ 17 Scaffolding < 1 
10  16 Male 18-21 Scaffolding 1-3 
11  24 Male 18-21 Scaffolding 1-3 
12 34 Male ≥ 25 Scaffolding 1-3 
13  30 Male 22-24 Scaffolding 4-5 
14  29 Male 22-24 Scaffolding < 1 
15  28 Male ≥ 25 Scaffolding > 5 
 
5.3.3.2 Instructors and health and safety practitioners 
In all, eight semi-structured interviews were conducted involving college instructors and 
health and safety practitioners from the colleges, utilising the interview guide shown in 
Appendix C (3.1). Table 5.3 summarises information about the participants. Whilst 
interviewees 5, 6, 7 and 8 had only worked for a few years as instructors, they all had 
extensive industry experience within their trades. In fact, when recruiting for instructor 
positions, the organisation seems to place much emphasis on prospective candidates 
having previous industry experience within the relevant trades. Possession of a teaching 
qualification did not appear to be an essential requirement, as training in teaching would 
later be provided. One interviewee with no previous training experience clarified this point in 
his statement: 
“The criteria that you get when you get the application form, you must have done, I think 
its five years, industrial background” [Instructor, 8]. 
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Table 5.3: Background of interview participants – instructors 
 
Interviewee Length of 
Interview 
(minutes) 
Job Title Gender Years’ 
experience in 
current role 
Previous 
Role 
Total years 
of working 
experience 
1 32 Senior 
Instructor 
Male 13 Access 
Instructor 
38 
2  41 Head of Health 
& Safety 
Male 6 H&S 
Advisor 
32 
3 44 Health & Safety 
Manager 
Male 2 Senior 
Instructor 
28 
 
4 31 Essential Skills 
Instructor 
Female 6 ESOL 
teacher 
15 
 
5  22 Senior 
Instructor 
Male 3 Roofing 
Instructor 
32 
6  35 Access 
Instructor 
Male 1 Scaffolder 35 
7  37 Scaffolding 
Instructor 
Male 4 Scaffolder 27 
8 38 Scaffolding 
Instructor 
Male 3 Scaffolder 
 
12 
 
5.4 The characteristics and learning preferences of construction apprentices 
5.4.1Questionnaire findings 
The learning models reviewed in Chapter Two (Section 2.2.3), advance the idea that people 
learn in diverse ways and that learners have a preferred means of receiving, processing 
and storing information (Dunn 1990, Fleming, 2001, Pritchard 2005, Coffield et al. 2004, 
Duff 2004, Hawk and Shah 2007, Kolb 1984, 2015, Honey and Mumford 1992). In view of 
that, using 1-5 Likert scales from “least preferable” to “most preferable” (Appendix B, 
Section 2, Question 2.6), participants were asked to rate their preference for the different 
methods of communicating OH information, varying from methods that demand little 
participant involvement (for example, passive lectures) to ones where participants become 
involved and are highly committed to the training process (for example, hands-on 
demonstrations). Table 5.4 summarises the results. 
  
127 
 
Table 5.4: Apprentices’ learning preferences 
                       Training methods 
 Passive/information based 
e.g. lectures, books. 
(M = 3.12, SD = 1.070) 
Moderately engaging 
e.g. computer-based 
(M = 3.47, SD = 1.016) 
Highly engaging e.g. 
simulations 
(M = 4.38, SD = 0.788) 
Response 
1 (least preferable) 
2 
3 
4 
5 (most preferable) 
Frequencies (%) 
8.3 
14.6 
5.1 
8.9 
- 
1.9 
45.9 34.4 13.4 
19.1 36.9 29.9 
12.1 14.6 54.8 
Total % (n = 162) 100 100 100 
 
It can be seen from Table 5.4 that the participants indicated a higher preference for highly 
engaging, interactive methods of training, with a mean score (M) of 4.38 (SD = 0.788), 
compared to means of 3.12(SD = 1.070) and 3.47 (SD = 1.016) for passive and moderately 
engaging methods respectively. Notably, 84.7% of the respondents (n = 137) gave a rating 
of 4 or 5 for highly engaging methods, compared to 31.2% (n = 51) and 51.5% (n = 83) for 
passive and moderately engaging methods respectively.  
 
However, what is also notable is that there were apprentices, albeit a few that did not prefer 
the method rated highest by the majority of their peers, for example, those who indicated a 
highest preference for passive, information based methods (12.1%) e.g. reading facts on 
paper as well as moderately engaging methods (14.6). From the qualitative comments 
gathered in response to the question: “Please state the reason/s for your most preferred 
method/s of training”, those that expressed a greater preference for passive methods stated 
that they preferred having the facts on paper, which they could take away and use as a 
reference point in the future. For example, one participant stated that they found “reading 
easier to grasp” and computer-based instruction “a handful”. In contrast, those that 
preferred moderately engaging approaches such as computer-based instruction stated that 
they found this method of training to be “fun” and easier to understand. Therefore, these 
findings suggest that there are varied learner preferences within the study participants, 
although the majority express a preference for highly engaging, interactive training 
methods. 
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5.4.2 Interview findings 
Semi-structured interviews were conducted with fifteen apprentices in order to: 1) provide 
qualitative data on the apprentices’ learning preferences for comparison with the 
quantitative findings, thus allowing key propositions grounded in the empirical evidence to 
be developed and 2) specifically explore the reasons for the stated learning preferences, 
providing more complete answers to the research questions.  A discussion of the key 
themes that emerged out of the interviews ensues.  
First, most of the interviewees expressed their preference for hands-on, active training, 
as opposed to classroom, lecture-based teaching methods. Their statements suggested 
that the apprentices learn better when they have to actively “do” something, rather than 
when they passively read or hear about something. Examples of comments along these 
lines are: 
“I just can’t stand sitting in the classroom listening to someone talk about stuff. I’d just 
rather go out there, show me how to do it, instead of telling me how to do it” [Trainee, 7]. 
“A lot of us are here purely because we are more hands on. To sit in a classroom and 
watch slide shows, it just don’t go in. It’s better being hands on I think” [Trainee, 5]. 
“I don’t really understand a lot of it to be honest [referring to lecture-based training]. I’d 
rather be like show me, than just telling me in words. It’s a lot easier” [Trainee, 3]. 
Others considered the fact that they are constantly working outside in their jobs as 
scaffolders, to be a contributing factor to their dislike for passive classroom-based teaching: 
“Coz most of the people that scaffold are used to being active, like non-stop moving, just 
umm, like constant flow of work and obviously being sat down in a classroom, and look 
at a screen for hour upon hour, does wear you down” [Trainee, 15]. 
“Where you are so used to working outside, you’re constantly outside, for a lot of guys 
it’s been such a long time since they’ve sat down in a classroom for eight hours, for two 
weeks is a bit intense I tend to find. I thought that the first two weeks was a bit hard 
really [referring to their induction training] coz you are inside for two weeks” [Trainee, 12] 
This participant continued to say that the classroom-based teaching was “overwhelming” for 
the older apprentices: 
“I think two weeks in a classroom, especially for guys that are like in their 30s and 40s 
and they’ve not sat in a classroom in twenty odd years, to be sat there and just 
information just pumps at you for eight hours it is a bit overwhelming, you can take it all 
in but it’s a bit draining for people who’s not used to sitting down” [Trainee, 12]. 
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In addition, ten out of the fifteen apprentices who participated in the interviewees found 
classroom-based teaching “boring”. The following are examples: 
 “For a person like me, when it’s hands on and practical, it’s much better. I cannot stand 
class work. Never have, I don’t think I ever will. It just to be brutally honest with you, it 
bores me to death” [Trainee, 1]. 
 “When, being scaffolders I suppose we are more used to touching, we’re more sort of 
touchy-feely people, someone standing there and just talking to you we get bored, we 
lose interest that way. Me personally, that’s how I felt at school, I haven’t really got a 
long attention span to be honest, if I don’t understand something, then I’ll lose interest 
and then I won’t bother at all or I’ll try and do something else, or fall asleep or 
something. But actually having something to hold and to actually visualise it as well, it’s 
a bit of laziness but it’s a bit better at the same time I suppose” [Trainee, 8]. 
This point about not liking classroom-based teaching since school was shared by 
several other interviewees, who again expressed a preference for hands-on learning.  
“it’s just hard being in the classroom all day, and just like being back at school, I hate it. I 
hate education man. I think there could be more activities in the class just to keep us 
awake a bit more like. Like get us on our feet a bit, instead of just standing there, or 
sitting there, and just write stuff on the board or the slides” [Trainee, 6]. 
“I never really liked school. I get destructed quite easy sometimes if I’m sitting in a 
classroom, so I like to be out and hands on with things” [Trainee, 10]. 
“There is people out there like me, who just never got on with the place [referring to the 
classroom environment], you know. I can’t really sit in classrooms. I have to be doing 
something you know. I have to be physically doing something hands on, instead of just 
sat there” [Trainee, 4]. 
This last respondent went on to tell his story about how he never settled in school, 
highlighting the difficulty such a learner would have within a classroom setting:  
Trainee 4: “Like, when I got kicked out of school, I was in college. I did one day work 
experience a week, and they let me back into school. And then I did a few things again, 
like rob teachers (laughs) and stuff like that”. 
Interviewer: Do you just do it for fun then? 
Trainee 4: I had a balaclava, it was like a day after Halloween and I was like shall I do it, 
and like yeah do it. (Laughs) So I told her to give me her purse, and she’s just 
screaming who is it underneath there?! And stuff like that. And then my mate threw me 
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on the floor. And we got caught! Yeah, I’ve done a few things. Like it’s just messing 
about, usually just messing about. Don’t like being told what to do really. It’s just one of 
those things. I find it better when you are actually doing stuff. 
He went on to explain that he found the classroom experience stressful because he could 
not read and write properly. He stated: 
 “I can’t really read and write properly. So, my head just goes” [Trainee, 4]. 
In fact, during an earlier classroom-based observation, this respondent had displayed 
behaviours that showed his disinterest and disengagement to the training that was going 
on, including singing whilst the trainer was talking, falling asleep and playing games on his 
phone. When asked to comment on this behaviour in an interview, he replied: 
“God! I just get lost and I just think well, I can’t be bothered. I’ve never, I’ve 
never……when I was a kid like, I was always in and out of school. Never really settled. 
always kicked out. Sometimes you just get lost in the classroom when you are just sat 
down for hours and hours and days, you muck about. It’s because you are not actually 
doing anything you know. I find you learn, I find it better when you are actually doing 
something instead of just listening and watching all the time” [Trainee, 4]. 
All the above statements clearly indicate that ten out of the fifteen apprentices who 
participated in the interviewees (67%) preferred highly engaging, active methods of learning 
to passive, information based approaches, thus reinforcing related results from the survey 
questionnaires. For instance, similar to the questionnaire findings, quite a number of the 
interviewees spoke about how they get bored with and do not understand less engaging 
lecture-based methods and content. The individuals’ past learning experiences, their levels 
of literacy and understanding as well as the nature of their job and age to a certain extent, 
all seem to have an influence on their preferred learning method. It also appears from their 
accounts that the learners would engage in the learning activities if the learning activities 
capitalised on their practical strengths and matched with their visual and tactile learning 
styles.  
On the other hand, similar to the questionnaires findings, three participants expressed a 
preference and an acceptance for other less active methods of training. One participant’s 
account particularly stood out. Being new to scaffolding, he discussed how he was keen to 
learn and enjoyed all aspects of learning, from the classroom-based teaching to the more 
practical activities. When asked whether he was enjoying the practical workshop-based 
activities that they were doing on the day of the interview, he replied: 
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“I enjoy all of it to be honest, I like the learning. The most intimidating thing about 
scaffolding I think is understanding how to do it, like being able to look at a drawing, and 
obviously being able to create it yourself. So it’s interesting to learn so you do it stage by 
stage. It’s nice to know, like to learn which way to do it coz if you look at a drawing and 
you’ve never done it from a drawing before, you don’t know where to start. Or you don’t 
know where to continue, but that’s the best thing about coming to the classroom first coz 
you get a walkthrough of how you are gonna do it” [Trainee, 9]. 
For this participant, classroom-based training provided him with an essential foundation to 
his learning process. When asked further about how he had found the classroom-based 
training, including an observed session which was computer-based, he reflected: 
“Easy! I’d obviously done it in school for the past what 12, 14 years, so yeah it was 
good, it was alright. But I do say I like the academic side of things. I enjoy everything as 
much as everything else” [Trainee, 9]. 
He further described how he got involved with the classroom-based lectures as follows: 
“when we go through the Health and Safety Regs, he’d [Trainer] be reading from the 
booklet, and obviously we’ll be reading from it as well, I take notes, I highlight key 
points, umm and that’s for revision purposes really. As we read through it, we will read 
through it together, and like I said the important points I take note of and I take home” 
[Trainee, 9]. 
From these statements, the participant indicated his ability to learn easily through a variety 
of learning methods, including practical activities, written text, drawings and individual 
reading. These findings, therefore, demonstrate that whilst most individuals interviewed 
showed strong preferences for learning by doing (tactile learners) rather than reading or 
listening, some learners can have two or more learning style preferences and can learn 
easily through one or the other.  
5.4.3 Discussion of results  
The quantitative and qualitative results presented above demonstrate that most apprentices 
participating in this research are tactile and kinaesthetic learners, preferring to learn through 
action or highly engaging hands-on demonstrations to passive, information-based 
approaches. This was reported to be because the learners find highly engaging methods 
engaging and easier to understand, more interesting or fun and relevant to their work, 
compared to passive approaches that are viewed by the learners as largely boring and 
more difficult to relate to and understand. These findings are consistent with findings of 
Mowlam et al. (2010) who investigated the best ways of communicating H&S messages to 
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young learners in vocational education and training, including construction trainees. The 
learners in that study reported that they found written information hard to engage with and 
they struggled with technical language. Instead, visually engaging material, practice and 
experience were considered more beneficial and easier learning routes than classroom 
teaching or written word (Mowlam et al. 2010). Similarly, in their study with construction 
students, Stein and Gotts (2001) provided three preferred information accessing options – 
hands-on, computers or lectures – and found that 97.2% of construction students preferred 
hands-on learning. Therefore, based on the research evidence (supported also by findings 
from extant literature), and to answer research question two “what are the learning 
preferences of construction apprentices?”, the study puts forward the proposition that:  
Proposition 1: Construction apprentices commonly prefer to learn through action or doing 
(kinaesthetic learners) as opposed to learning through reading, writing and listening. 
This proposition has important implications for training providers and their instructors. It 
implies that information presented to this particular group of learners via lectures and text-
based materials is ineffective in supporting their learning. Accordingly, this study 
recommends that: 
Recommendation 1: for the training of construction apprentices, efforts should be made to 
incorporate and increase the use of training strategies that provide learners with 
opportunities to actively participate in their own learning as well as to physically handle 
objects related to their learning (e.g. hands on simulations), thus allowing the learners to 
exploit their practical strengths and kinaesthetic learning styles.  
At the same time, the findings in the current study also highlighted that learners have varied 
learning preferences. Whilst the majority of participants indicated a preference for highly 
engaging training methods, there were a few learners who expressed a preference for other 
methods of training in both the questionnaire and interview discussions. In fact, there were 
a few learners who did not prefer the method rated highest by the majority of their peers, for 
example, those who indicated a higher preference for passive training methods e.g. reading 
facts on paper, over highly engaging methods. The literature and field of learning styles 
research, discussed in Chapter Three, acknowledges such differences in learner 
preferences, and in fact, key authors in the field including Fleming (2001), Kolb (2015, 
1984) and Honey and Mumford (1992) have developed distinct learning models and 
instruments which attempt to reasonably measure and define individual learning styles, 
ranging from relatively stable, fixed learner natural dispositions to modifiable preferences 
for learning. For example, in Fleming’s (2001) VARK model (discussed in Section 2.2.3), 
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four common learning modalities are identified as Visual (V), Aural (A), Read/Write or 
Kinaesthetic (K).  
However, from the discussion held with Trainee 9 (described earlier), what is evident is that 
some learners are capable of varying their learning preferences from context to context, 
even from task to task. Support for this finding is found in Harfield et al.’s (2007) study, 
which aimed to identify the learning styles profile for construction students. That study 
found that whilst tactile learning was a clear preference for the learners, many of the 
students did not show a single marked modality preference, nor did they indicate a total 
rejection of those modalities (Harfield et al. 2007). A possible explanation is provided by 
authors such as Kolb (1984, 2015) and Honey and Mumford (1992) who represent learning 
styles, not as fixed traits, but as flexibly stable learning preferences. What this means for 
Kolb (1984), is that learning styles do not operate to the exclusion of other learning modes, 
but will vary from time to time and from situation to situation. Dunn (1990) offers a different 
and interesting perspective, arguing that learners who are high achievers may strongly 
prefer one modality more than another, but often they have two or more preferences and 
can learn easily through one or the other. In contrast, according to Dunn (1990), 
underachievers may have either no preference or only one – usually tactile or kinaesthetic.  
With regards to learners who showed a strong preference for one particular learning style, 
tactile and or kinaesthetic in this case, it appeared that how the learners prefer to learn is 
greatly influenced by their past achievements and experiences (in school) as well as 
personal judgements of their general abilities. This was evident in such statements as; “just 
like being back at school, I hate it. I hate education man”; “it’s just it’s not really my cup of 
tea, I’m not a very academic person” and “I can’t really read and write properly”. A possible 
explanation about how learners’ beliefs influence how they learn is provided by Bandura’s 
(1986) self-efficacy theory (discussed in Section 2.3.2.1). According to Bandura (1986), 
people’s self-efficacy (personal beliefs or judgements one has about their capabilities to 
organise and execute tasks) plays a part in determining what activities people choose to do, 
how much effort they invest in the activities, how long they persevere on tasks as well as 
whether tasks are approached anxiously or self-assuredly.  
Hence, people who have a strong sense of efficacy deploy their attention and effort to the 
demands of the situation; they work vigorously and are persistent with their efforts 
(Bandura, 1986). This was evident in Trainee 9’s account where he spoke about how he 
found the training easy and enjoyable because he had previously done it in school. As a 
result, this trainee was enthusiastic about the training and got involved by reading, 
interpreting drawings and taking down notes. By contrast, Bandura (1986) writes that those 
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with a low self-efficacy for learning dwell upon their personal deficiencies; they may avoid 
attempting tasks and slacken their efforts or give up altogether when faced with difficulties. 
This was evident when some participants who believed that they did not do well in 
classroom-based lectures spoke about how they struggled to stay awake, lost interest and 
did not bother with the training when information was presented in formats that the learners 
did not prefer.  
Nonetheless, taking the observed trainees’ differences in learning preferences as a basic 
premise, together with the various theoretical explanations, points to an important practical 
implication for OH training, and the second recommendation from this research that: 
Recommendation 2: training initiatives should take into account the diversity in learning 
preferences of learners as well as the different methods in which varied information needs 
to be communicated, in order to achieve more effective learning. 
This is because if trainers assume that all trainees learn the same way or that one training 
approach will connect with all learners, they are likely to reach and engage only some of the 
learners.  Hawk and Shah (2007) add to this point when they emphasize that the use of a 
variety of learning approaches within learning environments has the potential to enhance 
the learning and performance for a wider range of learners. As such, this research presents 
a typology of learner preferences together with the different training strategies that can be 
used to support the various learning styles (Table 7.2), with the aim to assist the selection 
of appropriate, effective OH training methods for construction trainees. 
5.5 Current OH training methods implemented for construction apprentices 
5.5.1 Questionnaire findings 
Section 2 of the questionnaire sought to gather information about the OH training methods 
in use within the industry, and respondents’ opinions on the effectiveness of those methods 
(results relating to their opinions are discussed in section 5.6). 82.7% of the respondents 
indicated that they had received some OH training, 9.3% did not know whether they had 
ever received OH training and 8% indicated that they had never received any OH training. 
Those that had received some OH training before were then asked where they had 
received that training from (ticking all options that applied). The main sources of OH training 
indicated by the apprentices were inductions by employers or supervisors (96 participants) 
and schools or colleges (69 participants). 27 participants indicated that they had received 
their OH training from work colleagues whilst only 7 participants had used media resources 
such as the internet.  
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Participants were subsequently asked how OH information had been communicated in 
training (again ticking all options that applied). Majority of the participants 72.8% (n=118), 
indicated that lectures or formal talks were used to communicate OH messages. DVDs 
were employed in 60.5% (n=98) of the cases, booklets in 39.5% (n=64) of the cases, whilst 
21.6% (n=35) indicated the use of hands-on approaches to communicate OH messages. 
Figure 5.2 summarises these results. 
 
 
Figure 5.2: Occupational health training experiences 
 
These questionnaire findings revealed two key points, that: 
1. Induction programmes as well as educational establishments are playing a 
dominant role in the dissemination of OH information to construction apprentices 
2. Classroom-based lectures are the dominant method of delivery for OH information 
in construction, followed by the use of DVDs or videos. 
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5.5.2 Interview findings 
To a large extent, semi-structured interviews and analysis of documents from the study 
organisation revealed similar trends. An example of how a typical roofing apprenticeship 
course is structured is provided in Table 5.5. This course is covered over a two year period 
with 22 weeks spent at college and periods between college training spent on site.  
Table 5.5: Roof slating/tiling course programme (Source: Training organisation) 
Functional Skills training 
 Mathematics 
 English 
 Communication 
Induction programme  
 Employment responsibilities and rights 
 Health and safety 
 Drug and alcohol awareness 
 Mobile towers 
 Fire fighting 
 Safe use of ladders 
 Manual handling 
Practical training  
 Carrying out safe working practices in construction 
 Information, quantities and communicating with others 
 Building methods and construction technology 
 Installing single-lap roof coverings to a variable gauge 
 Installing plain tile roof coverings 
 Installing regular sized natural roof slates to standard details 
 Stripping and reclaiming pitched roof coverings 
 Installing roofing backgrounds and components 
 Installing pre-formed weathering flashings to roofs 
 
It can be seen from Table 5.5 that H&S training predominantly occurs during the induction 
stage of the course. This finding was corroborated by the following instructor’s comments:  
“We start off primarily, when our apprentices come in; we have a fortnight of induction. 
Umm, in that induction we cover the Health and Safety at Work Act, we talk about 
PUWER, RIDDOR, and all that, everything that’s embedded within the Health and 
Safety at Work Act, along with Working at Heights, we used to do a piece on, we still do 
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but we have a much better one now on Manual Handling, whereas before it was the old 
one, that was great for office workers, but unfortunately with scaffolding it’s not as 
straightforward. They have now developed a much better one, so we are covered in 
that, a lot better. Obviously we show them the cement burns, all the occupational health 
problems, umm…..with dermatitis, hearing loss we cover. Everything is covered in that 
[Instructor, 5]. 
Similarly, another Instructor provided the following explanation: 
“This is their induction week [showing researcher the course structure], they’ll come for 
two weeks, they come into the classroom, I introduce them to the centre, I give them the 
site induction, all H&S stuff, fire alarm, where to go if things go wrong all that sort of 
thing. And then, the apprenticeship officer will come in and have a chat with them, and 
introduce herself. Once she’s had them, I’ll go straight into the H&S, RIDDOR, COSHH, 
Health and Safety at Work Act, all the stuff that they don’t really wanna know but have to 
know. It’s all about H&S procedures, some of the technical guidance to preventing falls 
in scaffolding, that’s kind of a lot of the stuff we will do in these first two weeks. So we 
are not even going out doing the practical assignments in the training, they will start that 
when they come back next time [Instructor, 8]. 
In addition, traditional instructor-led, classroom based training was largely reported to be 
the dominant training method used during induction training, again supporting results from 
the survey questionnaires. When asked to give an outline of his typical day at college, 
trainee 1 gave the following statements: 
“Come to class. Eat breakfast. Come back to class, that’s what it’s been. Go and have a 
break, come back to class, go and have another break. Come to class, go and have 
another break. That’s pretty much what it’s been” [Trainee, 1]. 
It was clear from many of the apprentices’ accounts that they did not like the manner in which 
the training was delivered (classroom-based lectures), with several trainees expressing a 
preference for the practical-based training sessions which they would be involved in later on: 
“Well so far, it’s just you come in, you sit in the classroom. You listen to the same things 
that I listened to first time I was here. And that’s it really. The only thing that’s going to 
be different is me going out there and doing something. That’s the only thing different 
since I’ve been here really” [Apprentice 7]. 
“Come here for about 8. Have a tea, come up to the classroom about quarter past. Then 
this is the part I don’t like. (Laughs). You sit in the classroom, well we have been sat in 
the classroom and just keep refreshing all the stuff. But then, hopefully we will be in the 
hanger this afternoon”. [Apprentice 4] 
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Nonetheless, the instructors provided similar outlines of their typical day at college. They 
were specifically asked the following question to gather their views on the subject: “Could 
you tell me about HOW you deliver your training and what sorts of materials you use to support 
the delivery?” Again, classroom-based lectures, led by the instructors were the dominant 
method of training during the induction weeks. Furthermore, the instructors reported that 
they mainly used PowerPoint presentations, workbooks and other written material, for 
example leaflets and test papers, to support their training. They also relied on telling stories 
from their past experiences to emphasize key messages. The following are examples of 
their responses: 
 “PowerPoint presentations, question and answer papers. We actually do 
demonstrations as well. Like when we do PPE, we will demonstrate you know what ear 
defenders are, the different types of safety glasses, the different types of ear plugs and 
so on. Whereas as I say, it’s all mainly classroom-based to be honest.” [Instructor, 1]. 
“It’s PowerPoint presentations, it’s limited to just the PowerPoint and then using your 
own experiences just to try and give it some ways and body to try and explain to the 
guys you know, just what can and will happen to you if you don’t look after yourself, from 
hearing loss through to manual handling. Just try to explain to these guys you know, 
don’t mortgage your future basically by not taking care of yourself” [Instructor, 5]. 
“We’ve got PowerPoint plus through my knowledge, and talking to one another and 
discussing their knowledge and what they know. And we’ll talk about it, and umm what 
is the technical guidance so they work from the technical guidance and know that’s how 
they should be working.  Umm, they will have hand-outs, there will be drawings to go 
with the jobs, and PowerPoints. There would be written exercises and tests to make 
sure they’ve understood what they’ve learnt as well as we go through” [Instructor, 6]. 
Following eleven participant observations of induction training courses at the three colleges, 
investigating precisely what happens during training and how it happens, three different 
types of training were observed, namely: 1) Classroom-based lectures, 2) Computer-based 
training – Implemented for Functional Skills training and 3) Workshop-based practical 
training. A discussion of each of these categories follows. 
5.5.3. Classroom-based observations  
Ten of the eleven observed sessions took place in classrooms or lecture-type settings, 
again indicating a dominance of lecture-based training over other methods of training during 
induction. Usually, a single trainer presented the learning material to a group of between 7 
to 12 apprentices. Only one group had three apprentices present. Generally, when the 
apprentices came into the training room, they sat down around tables that would be 
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arranged facing forward toward the instructor’s workstation. On the tables, the trainees 
placed their books, folders, hand-outs, worksheets, pens, drinks and bottles of water. Such 
information as subject technical information, industry guidelines as well as expected rules of 
conduct was pinned up on notice boards on the room walls. Storage cupboards and hooks 
were also provided in most of the rooms. Figures 5.3 to 5.6 provide examples of the 
observed settings. 
 
 
Figure 5.3: Typical training room layouts 
 
 
Figure 5.4: Scaffolding apprentices in week 1 of their induction training 
Instructors’ 
workstations 
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Figure 5.5: PPE storage area and cupboard in training room 
 
Figure 5.6: Notice boards in training rooms 
From the front of the room, the trainers defined the purpose, structure and content of the 
training sessions at the beginning. The trainers also set the expected “rules of conduct”, 
such as the prohibited use of mobile phones during training. It was expected that once the 
instructor/s started speaking, the apprentices listened to them. The instructors used 
computers to deliver PowerPoint presentations and in some cases used white boards for 
further illustrations. The PowerPoints mostly contained written texts and some visual 
images, for example a session on Safe Working at Height Regulations included information 
on the relevant regulations such as RIDDOR as well as pictures of types of access 
equipment. The instructors also gave out workbooks and other written material such as 
drawings and test papers. An example of a section of the H&S workbook is provided in 
Appendix F (6.2). Information was also provided about where the learners could obtain 
additional information and support, for example from the HSE or their work supervisor. In 
order to check the learners’ understanding, the instructors asked questions directed to both 
individual trainees and the whole group, although in some cases they did not always get 
correct responses.  The instructors provided feedback to answers, ensuring correct 
answers were learned. 
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The apprentices on the other hand, could take down notes and answer or ask relevant 
questions, but their role in the learning process was essentially a passive, note-taking one. 
In fact, many apprentices that were observed individually took down some notes during the 
presentations. When asked why they took down notes, three main reasons were evident: 1) 
It was new information; 2) they would remember the key information better and 3) the notes 
would provide a reference point later on (either for exam purposes or for their job).The 
following were examples of comments made: 
“So it sticks with you and you remember it. And maybe if it was going to be in an exam 
or something like that, points you wouldn’t know or something you might need and you 
would forget or things that are new to you that you didn’t know, so you jot that down and 
you can always look back on your notes if you ever forget things” [Trainee, 11]. 
I think it is probably to do with the key points again, coz as you look, like it gets very 
tedious, so you don’t wanna take, well I don’t wanna say you don’t want to, but you try to 
take in as much as you can, and umm there’s a lot of repetition in what you learn, and 
like everything, so it’s just good to take down the key points. Take them down for 
revision purposes, and like using them out on site and that. So it’s the important stuff 
that is noted down, instead of obviously reading through all the notes that have already 
been read out to you on a presentation” [Trainee, 8]. 
It was also interesting to note that whilst most apprentices seemed to write their own notes 
from the presentations, a few were seen copying notes from their colleagues’ notes and or 
seeking clarification. One participant’s comments suggested that this happened because 
some of the apprentices did not know or understand the information that was presented 
verbally and textually by the trainer; hence they turned to their colleagues for a simpler and 
in this case visual interpretation: 
“I mean like I had to draw a couple of drawings for XX [another trainee] because he 
didn’t know what a base plate is, so I just sort of drew what it looks like. And then he’s 
like oh okay. And then he asked what a splice is, so I sort of drew how it works and 
explained that’s why you do it. He’s like oh okay. But I don’t want to interfere with what 
XX (trainer) is saying, but I know what he is saying, so I don’t mind just sort of quickly 
trying to draw it and give him a visual of what’s being said” [Trainee, 1]. 
Whilst the majority of apprentices understood that the overall goal for their attendance at 
the college was to obtain a qualification in their various trades and most appeared to accept 
their role in the training process, others seemed to question the relevance of the classroom-
based sessions to their learning. Statements such as “Why do we have to do all this?” and 
“Oh this is torture” were heard from some of the apprentices during observations. One 
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particular trainee’s account stood out. This apprentice (Trainee interviewee 7) had been 
doing scaffolding for more than ten years. He expressed his dislike for the classroom-based 
training and like many others, specified a preference for more hands-on practical training, 
claiming that he had never liked classroom teaching since school. When asked how his 
induction training was going, he stated: 
Trainee 7: It’s just in the classroom all the time, I can’t stand it anyway. I’d rather just get 
out there and then show me physically what to do, than talking about it.  
Interviewer: What is it you don’t particularly like about the classroom? 
Trainee 7: The same thing I didn’t like about it when I was at school!  
Interviewer: Do you want to tell me a bit more about that? 
Trainee 7: I just can’t stand sitting in the classroom listening to someone talk about stuff. 
I’d just rather go out there, show me how to do it, instead of telling me how to do it. 
When asked further about what he did during PowerPoint presentations, he described how 
he disengaged with the training once he thought he knew the information being presented. 
Furthermore, he strongly believed that classroom teaching was not the best way to deliver 
induction training in scaffolding and considered hands-on training more appropriate instead: 
“I would listen, but if I’ve heard it before, I’d just like blank it out, get into my own little 
world. It’s like they are telling me what the fittings are and that, and it’s like [sighs], I 
know what they are. I use them every day, and then I come here, and like oh this is a 
clip, this is a double, I know what they are. I might not know the way that they hold 
things but I know exactly what they are. You gotta be like hands on with it. You can’t 
learn scaffolding without actually doing it. You can’t sit in a classroom, you can’t come to 
school, and someone is gonna teach you it. They aint got that, the physical stuff that 
you’ve gotta do when you are outside. They talk about it. If anything, I think it confuses 
you more sometimes. You gotta be hands on with it I reckon” [Trainee, 7]. 
For this trainee, the apprenticeship route was something he believed was not suitable for 
someone like him, having had extensive industrial experience. Instead, he considered that 
training to be more appropriate for the trainees that were younger and new to the trade. He 
stated that he was primarily doing the apprenticeship just to get his “ticket”. He reflected on 
this as follows: 
Trainee 7: Like there are a lot of younger boys in here as well. For them, it’s ideal for 
them to learn. But like I was doing this, I’ve been doing this for like 10 years. 
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Interviewer: What, you’ve been scaffolding for 10 years? 
Trainee 7: Yeah yeah. About 10 on and off. 
Interviewer: Okay, so how come you’ve come to do your apprenticeship now then? 
Trainee 7: Because for years I was on my uncle’s scaffolding firm. And then he was 
never gonna put me through to get my ticket. At the end of it, I just thought I gotta move, 
so I moved and come to XX [company name]. Well, I went to another firm first and then 
I’ve come to XX [company name], and then they have put me through the 
apprenticeship scheme. And really, this is not for me. I should just be going through for 
my ticket. I shouldn’t have to do this apprenticeship. For me, no. Not for me. For the 
younger boys yeah, but not for me. I should just get my ticket and not all this 
apprenticeship. It’s for younger people.  
Interviewer: Is there anything you are enjoying at all? 
Trainee 7: Getting my ticket. I can’t wait till I get this ticket out of the way. And I don’t 
have to do anything like this ever again, basically”. 
Other apprentices frequently displayed a number of ‘disapproved’ behaviours such as the 
use of mobile phones during training and the telling of jokes or banter, which appeared to 
show a loss of concentration or interest and disengagement with the learning process. 
When such behaviours caused disruption to the training or where a trainer was concerned 
that the learners were not paying attention and therefore not learning, the trainers often 
intervened to restore some stability. For example, the trainers used statements such as 
“Can you listen to me rather than him”, “Come on, stay with me”, “Mind your language lads”, 
“Come on now guys, listen, you’ll be getting your breakfast soon!”, “Look this way fellas” to 
draw their attention back to the training. Nevertheless, the significance or meanings of such 
behaviours were explored at interview and the key findings are discussed in the following 
sections. 
5.5.3.1 Learners’ perceptions on the use of mobile phones during training 
Following analysis of the interview notes, two main reasons for the use of mobile phones 
became evident: 1) Everyone does it and 2) They were bored of sitting and listening to the 
lectures  
Everyone does it: Most of the apprentices that were interviewed admitted to using their 
mobile phone during training, despite knowing that this was disallowed by the instructors. 
This varied from users sending messages/texting, taking phone calls as well as watching 
and making videos during training.  
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One trainee commented: 
Trainee 4: Everyone does It [referring to using mobile phones during training], don’t 
they? [Laughs] 
Interviewer: Why do you think it happens? 
Trainee 4: It’s just the thing innit, it’s the thing of the future. Something goes on, you 
gotta check.  
Interviewer: During training though? 
Trainee 4: Yeah. [Laughs] You shouldn’t but people do. Everyone does, even teachers! 
A similar view can be discerned in the following statement: 
“I think everyone is guilty of doing it at least once or twice, I don’t think it’s a good thing 
really but it depends isn’t it, I think most of the instructors are gonna kind of treat it as if 
they see you do it once or twice, it’s not a problem but if you are sitting there and you 
are not learning because of your mobile then obviously it’s a problem isn’t it like” 
[Trainee, 14].  
Interviewer: Yeah. 
Trainee 14: But, I do it every now and again, you know I’d look like when you’ve got a 
text you’ll read it quickly you know what I mean, but it’s not, I don’t think it’s an issue, I 
don’t think I’ve missed out do you know what I mean because I’ve got a mobile”. 
1) They are bored of sitting and listening to the lectures: A number of apprentices stated 
that they used their mobile phones when they became bored with the training and they 
were not concentrating on what was being said. One participant  remarked that: 
“It is more boredom than anything. But I’m sort of sending a message to someone, 
whereas they are watching videos or making videos. I try to be subtle with it and not do 
it as much but there is some points where I’m falling asleep and if I don’t try and keep 
my brain active, I’ll just pull out my phone. And I know, it’s rude, but I just can’t help it. I’d 
much rather be on my phone than fall asleep” [Trainee, 1]. 
However, whilst these sentiments were shared by several other apprentices, two older 
apprentices that were interviewed were opposed to the use of mobile phones during 
training considering doing it to be disrespectful and rude. One trainee commented:  
“I don’t think people should do that, I just think it’s a bit rude, if the trainer has asked you 
not to use your phone in the beginning, just have respect, which is again, where I am a 
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bit older and have a bit more respect for the others so, if I’m asked not to use the phone 
in the class, I won’t use it. But I do think it’s disrespectful if people are using their phone 
and the trainer is talking” [Trainee, 12]. 
Trainee 5 reflected on the issue as follows:  
Trainee 5: I think put them on silent and just stay off them. I don’t think they [referring to 
the apprentices who use their phones during training] understand what this is they are 
achieving. I think some of them might feel they are being pushed to come here or, I 
don’t really know. But I think that you know if it’s an important phone call or not, if it is 
then take it. Other than that, there’s no need to go on it”. 
Interviewer: I think someone mentioned earlier that you are actually the only person who 
never goes on their phone?  
Trainee 5: No, I don’t, I’ve got no need. I do it when I’m having a cup of tea or 
something. Because you don’t do it when you are at work, they wouldn’t be happy. So, 
it’s no different here? It’s pure rude as well. Someone is talking to you, and you are on 
your phone while they are talking to you. It’s rude innit. I keep saying to them manners 
as well”.  
5.5.3.2 Learners’ perceptions on the telling of jokes/banter 
Banter or the telling of jokes was considered by many as acceptable and part of the trade: 
“I think it’s just a bit of a thing with the trade, do you know what I mean, like when we 
come in, even the instructor will say like when we start like chatting and we get to know 
whoever the instructor is, he’ll sort of say about it and go oh I know what scaffolders are 
like and it’s just to go with the reputation but I think that’s one of the things that certain 
types of men find attractive to it coz they like to be in that sort of environment like” 
[Trainee, 14]. 
“You are very lucky to be in a class full of scaffolders who are boys, it’s very funny, it’s 
like being at school, it’s just banter isn’t it really? [Trainee, 11]. 
Others in favour of the jokes explained that the jokes livened up their day: 
“I like the banter. I do love banter, it does break your day up a bit. Sometimes it’s not 
necessarily the most politically correct banter but I like it” [Trainee, 1]. 
“Telling of jokes, it’s always good, you don’t wanna come to anywhere and have a dull 
dreary day every day, or else you wouldn’t wanna be there, it would depress you, so I 
think  it is good to joke and just, as long as it’s, no one takes anything to heart, which is 
good in this group, obviously there will be different groups where it won’t be the same, 
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but in this group especially, the jokes is one of the best things about coming in here. 
Because it is a laugh and obviously getting along with the instructor, and just everyone 
getting along with each other, joking with each other, it’s good” [Trainee, 9]. 
However, these views contrasted sharply with those of two of the older apprentices who 
were more mindful of the nature of the jokes/banter as well as the context within which they 
could be acceptable or unacceptable. They commented: 
“Jokes, there’s time and place for them really. If nothing is getting said, like if everyone 
is writing something down and you’re not really having to listen to something, then fair 
enough, you could crack a joke. But, if you joke and you’re trying to listen or the teacher 
is trying to tell you something, it’s no point trying to crack a joke, is there? [Trainee, 8]. 
“To a certain extent, you can, you don’t know as we are eight individuals who’ve never 
met each other, you don’t know everyone’s boundaries, so telling jokes, practical jokes 
are not too bad, rude or crude jokes probably no, coz you don’t know everyone’s beliefs 
and stuff like that so you should just respect the fellow person. If after a week or so 
you’ve got a rapport and stuff like that, you’ve got to know people’s boundaries and what 
you can say and not say, so it depends on the group that you are actually with, it would 
be, but crude and nasty jokes, no, you can leave them at home really” [Trainee, 12]. 
The results presented here provide some insight into the realities of classroom-based 
induction training at the colleges, in particular the physical settings, the practices including 
routines, the activities the participants get involved in and the interactions between 
participants. Clearly, there are some issues emerging from the data that can significantly 
impact upon the effectiveness of the training provided. The position of these findings in the 
context of existing literature is discussed next. 
5.5.4 Discussion of results  
The extant literature indicates that many construction courses continue to be taught in the 
traditional classroom-based lecture format, despite a range of research studies calling for a 
need to incorporate more progressive and interactive training methods into construction 
education and training (for example, Goedert et al. 2011, DeshPande and Huang, 2009, 
Harfield et al. 2007, Betts and Liow, 1993). Both qualitative and quantitative findings of the 
current study confirm that classroom-based lectures are the dominant method of delivery 
for OH training. Most notably, an instructor-led approach, in which the instructors’ role was 
principally to disseminate occupational H&S information using oral, written and or 
PowerPoint presentations to passive note-taking learners, was evident in the qualitative 
findings.   
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This approach is closely related to traditional learning theories (Section 2.3.1), whereby the 
subject matter consists of bodies of information that have already been worked out, and the 
instructors’ role is to transmit such information (usually broken into component parts that 
are sequenced into a hierarchy ranging from simple to more complex) to learners. As 
previously discussed in the literature review, the learners’ role in the process is to passively 
acquire what is transmitted as well as what is already incorporated in books and 
workbooks.  
With regards to trainees who took down notes and drew representational diagrams of 
lecture content, the results indicated that the information that the learners paid attention to 
was that which they perceived to be of functional value or useful in terms of their job roles 
or exam purposes. This result is very much in tune with Bandura’s (1986) account as well 
as Schunk’s (2012) point that learning activities that learners believe to be important and 
likely to lead to rewarding outcomes, command greater attention. Conversely, if the learners 
consider the learning activities to be personally irrelevant or to have unrewarding effects, 
they pay less or no attention to them (Bandura, 1986). This was evident in trainee 7’s 
account, when he spoke about how he believed that the training was not beneficial or 
suitable for him, and therefore he paid little attention to it, stating “if I’ve heard it before, I’d 
just like blank it out, get into my own little world”. Interestingly, Bandura (1986) makes an 
additional point of relevance here. In discussing the influential role of symbolic 
representation (e.g. in the form of concepts, rules, images, etc. capturing essential 
information in an easily remembered form) in observational learning, Bandura (1986) claims 
that learners who transform modelled or learning activities into concise verbal codes or vivid 
imagery learn much better than those who simply observe or who are mentally preoccupied 
with other matters while watching. This somewhat suggests, theoretically at least, that 
taking simplified notes of the information that the trainees consider relevant and beneficial 
augments the trainees’ learning. 
Furthermore, following behaviourist principles of motivation and reinforcement, the research 
findings revealed how the instructors used written exercises, tests, oral questions, learner 
praise and feedback to ensure correct or desired outcomes were learned. Table 5.6 
summarises these learning activities and others reported in the study, and shows how they 
relate to and support various learning styles as presented in Fleming’s (2001) VARK model 
(section 2.2.3). 
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Table 5.6: Learning activities employed in relation to various learning styles 
Data source 
 
 
Learning styles 
 
Visual Aural Read/Write Kinaesthetic 
Questionnaires Booklets or 
Leaflets , DVDs 
or videos 
Lectures or 
formal talks, 
DVDs or videos 
Booklets or 
Leaflets 
Hands-on 
demonstrations 
Interviews Written texts, 
PowerPoints, 
Drawings 
PowerPoints, 
Storytelling 
PowerPoints, 
workbooks, hand-
outs, drawings, 
test papers 
 
Training 
Observations 
Written texts, 
PowerPoints, 
Drawings 
PowerPoints, 
Storytelling, 
Question and  
answer 
sessions, oral 
feedback 
Workbooks, hand-
outs, 
PowerPoints, 
drawings, note-
taking, exercises 
and tests 
 
 
It can be argued that in designing and delivering training using mainly less-engaging 
methods that are heavily text and oral based, there is an assumption that all trainees would 
learn and understand the training content in a similar manner. As argued in earlier 
discussions (Section 5.4.3), this approach ignores the important issue of differences in 
individual learning styles and the implied need to reach a range of learners through use of 
diverse training methods. It was evident from the research findings that the training 
methods in use did not suit all of the learners’ learning preferences, their expectations or 
self-professed low levels of understanding, with many expressing a preference for tactile 
and kinaesthetic learning.  
Alaoutinen et al. (2012) write that choosing training methods that do not correspond to the 
learning styles of a target group creates unnecessary obstacles in the way of learning. For 
example, learners perceiving that the learning activities do not meet their learning 
expectations and preferred ways of learning may not be motivated to learn and may 
disengage with the learning process, resulting in the learners not achieving the intended 
learning outcomes (Alaoutinen et al. 2012). The qualitative findings from the present study 
including observed behaviours such as use of mobile phones, the telling of jokes or banter 
during training and the stated reasons for these behaviours, indicating the learners’ loss of 
concentration and disengagement with the learning process, reinforce Alaoutinen et al.’s 
(2012) point. Consequently, there is a possible risk that when learners stop paying attention 
to the training and engage in such behaviours, critical information including OH information 
could be misunderstood or totally missed.   
  
149 
 
It is imperative, therefore as previously presented in Section 5.4.3, that: for the training of 
construction apprentices, efforts should be made to incorporate and increase the use of 
training strategies that provide learners with opportunities to actively participate in their own 
learning as well as to physically handle objects related to their learning (e.g. hands on 
simulations), thus allowing the learners to exploit their practical strengths and kinaesthetic 
learning styles (Recommendation 1). 
In addition, in order for more effective learning to take place, training efforts should provide 
other learning activities, perhaps complementary to the lecture-based methods, which 
engage a wider range of learners, are of perceived relevance by the learners and motivate 
them to learn. This is explored further in Sections 5.5.5.1 and 5.5.6.1. A look at an 
alternative training approach, computer-based training, utilised for the apprentices’ training, 
follows next. 
5.5.5 Computer-based training observations 
Two out of the ten classroom-based training sessions utilised computers to specifically 
deliver “Functional Skills” training for the apprentices. Functional Skills are fundamental 
qualifications in English, Mathematics and Information and Communication Technology 
(ICT) available in England for people who have not secured Grade C or above in GCSE. 
Functional Skills are a compulsory element in apprenticeship courses, aiming to specifically 
develop and allow students to demonstrate practical skills in literacy, numeracy and ICT 
that help them to gain the most from life, learning and work.  
Whilst this research did not set out to investigate the role of and or the provision of 
Functional Skills training, the focus and purpose of the observations was to examine the 
role of computer-based training in the learning of the apprentices. Given that earlier 
research into the areas of training and learning processes reviewed in Chapter Three, 
proposed that computer-based technologies, integrating visual and interactive technologies 
have an important role to play in the learning of the current generation of learners, who 
have grown up surrounded by digital technology (DeshPande and Huang 2009, Li et al. 
2007, Ueltschy, 2001), it was in this research’s interest to evaluate the extent to which such 
computer-based training could be used to engage and enhance the apprentices’ learning 
and ultimately to support and benefit their OH training.  The researcher took particular note 
of the activities the participants were involved in i.e. what role did the instructor and trainees 
play in the learning process and were there opportunities for active learning and student 
interaction.  
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In both sessions, a single trainer administered the training to a group of 7 male apprentices. 
The trainer had their workstation located at the front of the room, with the apprentices each 
sitting down on workstations arranged around the room, depicted in Figures 5.7 and 5.8. 
 
Figure 5.7: Trainer’s workstation in computer room 
 
Figure 5.8: Apprentices’ workstations in computer room 
Similar to the lecture-based training sessions, the trainer defined the purpose, structure and 
content of the training sessions at the beginning. In the first session however, they 
explained that the session was about Functional Skills English and Maths, a government 
requirement for their apprenticeship framework meant to help them to get through their 
personal and working lives. For those that did not have the GCSE grades, they were 
required to take either Level 1 (equivalent to GCSE grades D-G) or Level 2 (equivalent to 
GSCE grades A*-C) of the Functional Skills assessments. The trainer’s task thereafter 
involved establishing what grades or qualifications each apprentice had before setting them 
up for the activities. Out of the seven apprentices in the first observed group, only two of the 
apprentices had at least 5 GCSEs including Maths and English. One apprentice had two 
GSCEs including English (Grade C), whilst another had one GCSE in Maths (Grade C). 
The remaining three apprentices had no GCSEs at all. This part of the training provided 
further evidence of the low levels of literacy amongst the apprentices. 
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The trainer also read through the “rules” on the use of computers at the college, then 
proceeded to get all the apprentices logged onto the computers.  The trainer then directed 
the apprentices to a web link (which the apprentices could also access remotely provided 
they had an email address and a computer), where they could do Maths and English 
assessments (they could choose to do either Level 1 or Level 2). All the apprentices 
successfully logged on and could access the assessments independently. From then on, 
the apprentices worked independently on Maths Level 1 exercises, asking questions when 
unsure about something. It was noted that most of the exercises were in text format, 
requiring a degree of theoretical understanding. Upon completion of the assessments, the 
apprentices printed out their results and handed these to the trainer, who would then 
provide additional support based on the result obtained. The first observation ended when 
three of the apprentices had completed the first assessment. The others had not completed 
the assessment by break time. They would resume the task after break time. 
Training on Maths Level 1, focussing on metric and imperial measurements was the 
primary objective of the second observation. Again, the trainer guided the apprentices onto 
the web link with the exercises. Thereafter, the apprentices were split into three groups for 
an exercise in which they were required to write down the units of measurement that are 
metric (for example, centimetres and metres) and ones that are imperial (for example, 
inches and feet). One person in each group was responsible for writing down their group 
answers. At first some of the apprentices seemed unsure what the difference between 
metric and imperial is. One apprentice remarked, “I ain’t got a clue!”, to which the trainer 
responded by illustrating on the white board, with examples of what she expected the 
learners to be working on.  
The trainer then provided them with tape measures so that the learners could use them to 
get a practical appreciation of the differences. The trainer asked them to measure each 
other’s heights first and then the computer room’s length and width in metric, and then to 
convert them to imperial measurements. Figure 5.9 shows the apprentices taking part in the 
learning exercise. She also provided them with calculators to use for the conversions. One 
apprentice, staring outside of the training room, appeared not interested in the exercises. 
The trainer asked him if he was alright, to which he replied, “Sorry I was just watching a 
squirrel”. The trainer advised that it was important that he got involved with the exercises 
because they would later be tested on them. Another apprentice asked, “why do we have to 
do all this?” to which another apprentice answered, “To learn, so that you can earn more 
money when you pass”. Again, the trainer urged them to carry on with the exercises as they 
were “important”.  
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The apprentices worked in their groups of two or three to complete the exercise, asking 
questions when unsure and checking with each other for clarification. At the end, one 
learner from each group wrote down their answers on the white board, example shown in 
Figure 5.10. The observation ended when they had all written down their answers, which 
they would present to the whole group after break time.  
 
Figure 5.9: Apprentices involved in measurement exercise 
 
                    
Figure 5.10: An apprentice writes group answers on white board 
 
Significant differences between the two Functional Skills training sessions and the other 
classroom-based sessions (discussed in Section 5.5.3) were evident. Firstly, the Functional 
Skills trainer provided opportunities for the learners to be involved with their learning and to 
be more active. Certainly from the second observation, the apprentices were not confined 
to their individual workstations and simply taking notes down from the trainer’s instruction. 
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Rather, they walked around the room, worked in groups, talked to each other to work out 
solutions for the different exercises and they also stood at the front of the class to write 
down and present their answers. The instructor explained how she administers the training 
in the following statement: 
“Umm, I do either; either I have a whole group all day. And so, we’ll do some lessons 
like the one that you observed. But we also do a lot of time on the computer because we 
have really four days to get through a year’s worth of stuff. So, it’s really intense.  So, 
umm I try to break it up and do half where they move around and half where they are on 
the computer. And other days like today, I have like individual people that need extra 
help. So like, this morning I had one guy who needed extra help with his Maths. Then at 
lunch time, I had a guy who is dyslexic and ADHD, and so we did some reading and 
writing work and then this afternoon I have a guy coming in at 3 to do some ESOL work” 
[Instructor, 4]. 
These findings show efforts by the trainer to use a combination of methods including 
computer exercises, practical elements that actively engage the learners in the form of 
group exercises and dialogue as well as individual supported work. When asked further 
about the methods of delivery she employs and the motives for using the varied methods, 
the trainer acknowledged the differences in the abilities of the learners and the role that 
non-verbal instruction can play to engage the learners. In addition, she explained that her 
previous teaching experience, in which she taught English to Speakers of Other Languages 
(ESOL), influenced her kinaesthetic teaching style. Hence, there was consideration of 
visual and kinaesthetic learners and not just auditory learners in her training sessions. She 
reflected on this: 
Instructor 4: “Umm, basically I started to use, I used to use a lot of verbal instructions 
but I’ve been finding that recently only about 75% of the students get it the first time if I 
tell them. Even if they are looking straight at you, and then you set up a task, they still 
don’t know what to do. So, I’ve started doing verbal instructions, and then have it on the 
board as well. That way, at least if they don’t get it the first time, I can just tell them to 
look at the board.  
 Interviewer: Yeah. 
Instructor 4: “It’s also interesting because my background is teaching ESOL, my first 
teaching qualification  is teaching ESOL and you have to use non-verbal ways to 
communicate things coz the learners don’t understand English. So, you kinda develop a 
teaching style that’s around, that’s kinaesthetic, get them to do stuff, get them to walk 
around, work in pairs so they can communicate with each other and stuff like that. Umm, 
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I also do a lot of, this comes from being an ESOL teacher again, umm there’s a thing 
called funds of knowledge where you find out what they know before you start teaching.  
Interviewer: Okay. 
Instructor 4: So, I try to work with their funds of knowledge a lot, and then like put them 
into groups and give them a task and then get them to work it out by themselves. 
Because usually there’ll be people who know everything and people who don’t and they 
can teach each other. So, instead of me losing my voice trying to tell them stuff, that 
helps. I try to get them active as much as possible and doing things”.  
As a result of the use of training methods with a stronger degree of interactivity compared 
to purely lecture-based instruction, far more positive views were gathered from the 
apprentices when they were asked about their learning experiences in the computer room. 
Most said that the experience was enjoyable because they got involved in the training. One 
apprentice (Trainee 11) successfully completed the course, despite his limited abilities in 
English and Maths. The following are examples of comments made: 
“Yeah it’s not too bad like. You can just tell people are enjoying it more, being active and 
joining in more. It just keeps us on our feet, like it just keeps us alert. Instead of just 
dozing off in the classroom or trying not to” [Trainee, 6]. 
“It was alright, it was quite helpful. She helped out a lot. I’m not very good at Maths 
either but I felt like she helped me and I ended up passing them both, so yeah, it went 
quite well, yeah” [Trainee, 11]. 
“It’s a lot better; you get involved and do it. It was good” [Trainee, 2]. 
For the few that commented negatively about the experience, the analysis of responses 
identified two main reasons:  1) lack of interest in the subjects (Maths and English) and 2) 
they did not see the relevance of the training to their job. 
Lack of interest in the subjects: Maths and English are subjects which some of the 
apprentices did not want to learn about, with most stating that they never liked the subjects 
since school and did not do well in them either. The following were some of the comments 
made in this regard: 
“Boring, unexpected because when we got our paperwork through about the college 
course, we were told to bring all of our tools, all of our safety equipment and nothing to 
do with GCSE Maths or English or Key Skills sorry. So pretty much when we all turned 
up, everyone was not too happy about it. Umm, it’s gotta be done though I guess. It’s 
part of the Government’s rules now, isn’t it?”  [Trainee, 1] 
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 “I didn’t like it personally. The course and the way they teach it, that’s fine. That’s just 
me, I’m not a really academic person to be honest, Maths and English is not my best 
subjects. It’s a bit tedious” [Trainee, 8]. 
“Umm, yeah it’s alright, like she’s nice enough and that, it’s just it’s not really my cup of 
tea, I’m not a very academic person, like I don’t struggle with it, like my ability was okay 
to deal with what we needed to do but I just find it kinda boring really” [Trainee, 14]. 
When asked what problems she faced on a daily basis, the trainer also confessed that the 
biggest problem she faced was that the apprentices did not want to learn English and 
Maths. She admitted: 
“The biggest one is that they don’t wanna do English and Maths” [Instructor, 4]. 
It was interesting to note that whilst these apprentices did not like to learn English and 
Maths, they did not seem to have a problem with the way the subjects were actually 
delivered. This can be seen from two of the trainees’ comments (Trainees 8 and 14), who 
both admitted that the actual course was “fine” or “alright” but as individuals they just did not 
like the subjects.  
Other participants did not see the relevance of the subjects to their job. As far as these 
apprentices were concerned, they did not see the relevance of learning Maths and English 
to the levels required by the Functional Skills course, to their trade (scaffolding), although to 
some extent, they acknowledged that some of that training would be useful. When asked 
how they found the training, the following comments were made: 
“I see where they are going with it coz we do need it. But then what we need, we don’t 
really need to go into that depth. It’s like useful, and it’s like plus and minuses” [Trainee, 
5]. 
“Annoying. I think it’s just school all over again. I’ve gotta do Level 1 English and Level 1 
Maths, why? I know Maths is a big part of scaffolding don’t get me wrong. But you’ve got 
a measuring tape, you can work that out yourself. Like it ain’t hard to measure from the 
inside of your standard to your ledger, get your measurement right, is it? But, Maths 
umm, they want it, I know what they are saying is if you gotta come out of scaffolding, at 
least you know Level 1 English and level 1 Maths, it may help you maybe get another 
job” [Trainee, 7]. 
The instructor provided a possible reason why the apprentices may have questioned the 
relevance of English and Maths in the following discussion: 
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Instructor 4: the way it’s delivered is really the wrong way (referring to Functional Skills 
training).  
Interviewer: Yeah, can you tell me more? 
Instructor 4: Cos it’s delivered discretely, which is considered to be the worst way to do 
it. The best way would be it’s embedded in their sessions, so that all their literacy and 
numeracy is in their vocational work. Umm, but the way that we have done it is quite old 
fashioned way, they like come in here and it will be like a different thing.  
Interviewer: So like, now we are going to do Maths or we are going to do English? 
Instructor 4: Yeah. So they don’t really see, like a lot of the guys say to you that they 
don’t see the relevance of English and Maths to their jobs. So, for me that’s a problem. 
And then also, it’s too kind of like the vocational people don’t know what I do. And I don’t 
really know a huge amount of what they do. Ideally we would be working together, so 
there would be one teacher that’s attached to each department, then they would go and 
sit in the classes and help people with their work”.  
The instructor’s statements suggest that perhaps if the English and Maths training was 
embedded within the vocational training sessions, the learners would appreciate the 
relevance of the Functional Skills training to their trades better.  
5.5.5.1 Discussion of results 
The findings presented here show that computer-based exercises alone were less 
engaging, with individuals working through mainly textual theory-based exercises. However, 
opportunities for non-textual, theory-based instruction and active participation on the part of 
the learners in the form of interactive group exercises, problem solving in collaboration with 
peers or peer-assisted learning were also incorporated. The use of a combination of 
methods was driven in part by the instructor’s teaching background, contributing towards 
her awareness and consideration of the differences in the abilities of the learners as well as 
their different learning styles including visual, kinaesthetic and auditory and the different 
ways in which varied information needs to be communicated. Moreover, the trainer 
demonstrated an understanding of the role that non-traditional training approaches play in 
engaging the learners when she spoke about how she makes every effort to get the 
apprentices active through group work and using the learners’ funds of knowledge. 
It can be argued that the training methods implemented here and the reasoning behind the 
selection of methods, to a degree, reflect constructivist ideas and conceptions, which are 
opposed to the traditional view of learners as passive recipients of abstract knowledge 
imposed from above and external sources (Section 2.3.2.2). Rather, the idea that learners 
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are active beings that are capable of constructing their knowledge and new understandings 
through social interaction is central to constructivist theories. Accordingly, Brooks and 
Brooks (1993) write that practitioners informed by and working around constructivist 
theories and principles seek to support learning (not control it) by encouraging and 
accepting learner autonomy and differences, utilising curricula activities that are interactive 
in order to actively engage the learners, seeking learners’ points of view and encouraging 
them to present their own conceptions (see Table 2.2). Schunk (2012) and Brooks and 
Brooks (1993) provide examples of instructional applications that reflect constructivist 
concepts including group work, peer-assisted learning and or peer collaboration, 
demonstrated in the present study.   
As a result of a stronger degree of participation and interactivity compared to purely lecture-
based instruction, positive comments were far more prevalent than negative ones when the 
learners spoke about their learning experience in the computer room. Even the trainees that 
did not like to learn English and Maths did not particularly seem to have a problem with the 
way the subjects were actually delivered and in fact one trainee reported successfully 
completing the course despite his general belief that he did not do well in Maths based on 
his past performance in the subject. Remarkably, the use of mobile phones during the 
training as well as the telling of disruptive jokes or banter was less evident during these 
sessions.  
The current research findings therefore suggest that as the method of training becomes 
more active or engaging and more attention is given to the learners’ learning preferences 
and abilities, more interest and engagement in the subject is maintained, allowing the 
learners to achieve the learning outcomes in the process. This is consistent with Burke et 
al.’s (2006) study which examined the effectiveness of different methods of worker H&S 
training, and found that as the method of H&S training became more engaging, the effect of 
training was greater in terms of knowledge acquisition and reductions of negative H&S 
outcomes. Therefore, based on these research findings, this research makes the following 
proposition (which will be further substantiated by evidence presented in Chapter Six, 
Sections 6.5, 6.6 and 6.7): 
Proposition 2: Selecting training strategies that are well aligned to the trainees’ learning 
preferences is likely to lead to better engagement, increased interest, motivation and overall 
achievement of learning objectives (e.g. OH knowledge and awareness) 
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Accordingly, the study suggests that: 
Recommendation 3: to the extent possible, less engaging methods such as lecture-based 
and computer-based instruction should, in some manner incorporate active participation 
and interaction on the part of the learners, in order to enhance their learning experience 
(through better engagement, increased interest, motivation and understanding) as well as 
provide them with a holistic understanding of the fundamental subject knowledge. 
Examples that can be used in conjunction with less engaging lecture-based instruction 
include interactive group exercises, feedback and conversation, problem solving in 
collaboration with peers or peer-assisted learning.  
5.5.6 Practical-based training observation 
During the induction training, only one out of the eleven observed sessions incorporated a 
practical-based exercise. Eight apprentices and a single trainer were involved in the 
training. Similar to previous observations, the trainer defined the purpose and structure of 
the training session at the beginning using a PowerPoint presentation, delivered within a 
classroom setting (Figure 5.11). In this case, the goal of the session was for the learners to 
be able to erect an independent tower scaffold. The PowerPoint included information in text 
format on the relevant legislation including Manual Handling Regulations as well as 
technical information such as the various materials and fittings required for the task. 
Pictures of the various fittings, for example, swivels, base plates, couplers etc. were also 
presented. On two occasions, the trainer drew pictures on the white board to further 
illustrate the correct erection procedure. He also asked questions to check the learners’ 
understanding. In the process, the apprentices took down some notes and also asked 
questions directed to the trainer.  
 
Figure 5.11: Apprentices during classroom-based presentation 
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At the end of his presentation, the trainer handed out some drawings, shown in Figure 5.12, 
illustrating the independent tower that the apprentices were going to be building, risk 
assessment forms (for completion by the apprentices, shown in Appendix F (6.4)) as well 
as a list of tools and materials required for the task including tubes, boards, the various 
fittings and PPE (Appendix F (6.5)). Another form (Appendix F (6.6)) containing the 
“erection procedure” to be followed was provided, with the following written instruction: 
“Working in your gang (group of two or three), use the drawing to select the appropriate 
materials to erect the independent scaffold. Record your calculations on the material list 
provided, together with any materials discrepancies you identify. In your team erect the scaffold 
at the location indicated by your Instructor”.  
Subsequently, the apprentices were put into two groups of three and one group of two 
learners. Within their groups, they filled out the risk assessment forms and worked out the 
tools and materials that they would use for the task. Following that, they gathered and put 
on their PPE, including helmets, boots, gloves, harnesses and ear defenders, then went 
into the workshop to carry out the task.  
 
Figure 5.12: Drawing of independent scaffold for erection by group of apprentices 
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In the workshop, they gathered the tools and materials they required to erect the scaffold. 
They were seen constantly referring to the drawing in the process and checking with each 
other for clarification. The trainer went around the three groups, providing illustrative 
guidance, asking questions to check that the learners understood what they were doing as 
well reminding them of the correct procedures with statements like “remember to stay 
clipped on”, “keep your ear defenders on guys” and “make sure your fittings are fully tightened” 
heard during the observation. The apprentices appeared to progress well with the task 
(Figure 5.13), with all groups able to complete the first ‘lift’ with minimal assistance from the 
trainer. The observation ended after about 40 minutes when the apprentices were going for 
their lunch break. They would return to the workshop to complete erecting the remaining 
lifts together with the scaffold working platforms. 
 
Figure 5.13: Apprentices putting up a scaffold in workshop 
 
The observation revealed that the trainers relied on classroom-based PowerPoint 
presentations, supported with illustrative drawings, written materials such as risk 
assessments and method statements as well as visual images of materials and fittings, to 
provide a basis for the practical-based exercises. This finding was corroborated by the 
following comments made by an instructor: 
“When they start on the more practical side of it, there is some PowerPoint. What we 
usually do with PowerPoint is we are going over some of the basic terminology, umm 
some of the legislation around, some of the measurements, some of the restrictions on 
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some of the scaffolds and tolerances they are about to build. So they are quite short 
PowerPoints now, so we’ll have the PowerPoints, for instance we were talking about 
tower scaffolds, we tell them the difference, what are tower scaffolds, where it should be 
braised, what maximum standards, how tall it is, all that kinda thing, so we use 
PowerPoint as a back-up and use the visual pictures that are on there. And then we are 
gonna go and build a tower. So this is what we are gonna do, we give them the drawing, 
then it’s chalk and talk up on the board, right we are gonna start off, lay the gear up, we 
are gonna do this, I’ll build a tower if you like, on the board at least they’ll get an idea. 
And then are we all ready, have we all done the risk assessment, all signed on, right 
let’s get our kit and let’s go out there and actually put it into practise” [Instructor, 8]. 
In separate interviews, the apprentices gave their accounts of the way the practical-based 
exercises are structured, which were largely consistent with Instructor 8’s account (above). 
For example, Trainee 11 gave the following account: 
Trainee 11: We come in in the morning, maybe do a bit of; well they teach us a bit about 
scaffolding. We come in and they tell us for example what the materials we’ll need, what 
are we doing today and give us a plan and drawing of it, so you can go and do it. That’s 
done in the classroom so you’d obviously know before you go into the workshop what 
you’re actually about to do, so you’ve got more of an idea on things and it gets 
explained, all the health and safety side, everything you’re gonna need, like I said your 
materials, your tubes and you go in there and they give you a clear explanation and you 
kinda go from there really. They are there to help you still. You kinda know what you’re 
doing before you actually go and do the actual practical workshop if you know what I 
mean.  
Interviewer: Yeah. 
Trainee 11: So when you’re in the classroom, he’s like giving out all the information 
you’ll need when you go out there and actually doing it. It’s quite basic like that.  
Interviewer: Yeah, so it’s a mix of a bit of classroom teaching at first and then you go 
into the workshop to do the practical? 
Trainee 11: Yeah, exactly.  
He continued to describe what is involved in the workshop as follows: 
“We usually write down what we need, get all our equipment that we need, measure up, 
and then XX usually comes round to every gang or individual and like shows us, helps 
us or like guides us on what we need to do. And then, just do it from there really” 
[Trainee, 11]. 
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Instructor 8 also explained how the practical workshops are conducted as follows: 
“We normally start off by sorting them into gangs of two or three and you kinda want to 
split them up so that they are all kinda the same ability. You don’t want a fast gang and 
a really slow gang. So you’d say you two work together, you three work together, and 
you kind of see that they are getting excited now, they are doing what they are here for. 
When they’ve got that spanner in their hand, that’s what they wanna do! So the first few 
jobs we will start off with are really basic structures, we are kinda watching and 
assessing them to see what their abilities are then. It’s the first chance we get to see 
what they are really made of. Then we start to mix them around, umm jobs gradually get 
bigger, more intricate, more involved. They start off doing a couple of jobs, umm working 
as a team. If we think they are up to speed, we split them up so they can start to work 
on their own, so they can build little square or little cubes we call it, or if they are too 
independent, we’ll go do you fancy having a go on your own. Yeah, really, let’s go for it, 
you do it on your own” [Instructor, 8].  
Therefore, the findings from participant observations and interviews presented above 
indicate that the workshop-based training sessions involved a great deal of observational 
learning (through watching the instructors’ demonstrations and other peers), peer-assisted 
learning (through collaborative problem-solving and interactive discussions) as well as 
independent hands-on training.  
5.5.6.1 Discussion of results 
The data presented above shows that the training sessions were divided into two distinct 
segments; classroom-based sessions led by the instructor at the beginning, which were 
followed by practical-based workshops. It was revealed that the primary purpose for 
conducting the classroom-based sessions was to provide the learners with information in 
the form of subject technical guidance, drawings, pictures, relevant H&S information 
including PPE and applicable regulations, as well as strategies they could employ in 
carrying out the practical tasks, including risk assessments and method statements. In 
addition, the instructor demonstrated the correct erection sequence and procedures on the 
whiteboard before the trainees went into the workshop to build new structures. This was 
done to provide further guidance to ensure that the trainees had a clearer idea and 
understanding of what was required of them in the practical task. 
During the practical exercise, it was seen that the instructor continued to provide the 
trainees with hints and illustrations that guided and allowed the learners to construct 
structures, beginning with smaller structures and gradually working up to larger, more 
complex ones. At the same time, working initially in groups of two or three, the apprentices 
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were required to take responsibility for the tasks they engaged in, for instance, working 
together to decide on the materials and methods to utilise in carrying out the tasks, 
ensuring that in carrying out the tasks they complied with safe working rules and regulations 
and that they did not put their health and that of their peers at risk (e.g. by wearing ear 
protection all the time and remaining “clipped on”) and ultimately ensuring that they 
successfully completed the set task. It is also noteworthy that the help and support of peers 
was gradually taken away once the learners began to demonstrate an ability to carry out 
the tasks independently. 
The manner in which the learning activities presented above are structured and conducted 
resembles two key instructional approaches; scaffolding and peer-collaboration; that are 
consonant with Vygotsky’s sociocultural ideas and concepts, particularly the idea of 
structuring the learning process such that the more knowledgeable adult (instructor in this 
case) and peers assist the learner to learn the sociocultural tools and carry out tasks 
beyond their capabilities through social interaction (Section 2.3.2.2.2). For example, in 
scaffolding, the more knowledgeable person first provides a learning structure and much 
assistance through demonstrations of the task, reminders, suggestions and encouragement 
(Nabuzoka and Empson, 2010). This was evident when the instructor provided information 
and used techniques and strategies to guide and support trainees’ learning at the outset of 
the training. Following that, Nabuzoka and Empson (2012) write that the learner then takes 
over the learning process (with some guidance), by taking themselves through the task and 
getting more control of the task. In the end, the assistance from others is taken away once 
the learners are able to carry out the task independently (Nabuzoka and Empson, 2010, 
Crain, 2011, Feldman, 2011). Again, this is consistent with findings of this research.  
The contribution of peers in assisting individuals’ learning is also central to sociocultural 
perspectives on learning (Section 2.3.2.2.2). Schunk (2012) asserts that as peers work on 
tasks cooperatively, the shared social interactions can serve an instructional function. In 
this research, both instructors and trainees spoke about how the learners worked together 
in groups of two or three to complete the practical tasks. The observations also revealed 
how the trainees interacted with each other in conversation, seeking clarifications from 
supposedly more knowledgeable peers about the drawings, measurements and materials 
to be used for the set tasks. These findings suggest that peer-collaboration and or peer 
interaction contributes to the apprentices’ learning. This provides some support for Chan 
(2013), who investigated ways of learning identified by apprentices across a range of 
industries including construction, and found that the interaction with other learners, teaching 
or helping others contributed to the apprentices’ learning (through problem-solving, 
feedback and conversation).  
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On the other hand, the study findings also suggest that learning through watching tasks as 
they are modelled by experienced others as well as learning through practice contributed to 
the trainees learning. Both interview and observation findings revealed how the instructors 
demonstrated tasks while the trainees watched and took down notes of new, key 
information and subsequently demonstrated an understanding of the new skills modelled to 
them in practice. In addition, the learners’ ability and preference to learn through watching 
and practice was evidenced from comments similar to the following: 
“I just can’t stand sitting in the classroom listening to someone talk about stuff. I’d just 
rather go out there, show me how to do it, instead of telling me how to do it” [Trainee, 7]. 
 “I’m the sort of person that likes to use their hands, I’d learn, I think I learn better and 
quicker by actually doing something than writing it down, because I’ve never been good 
with pens really, I’d rather use a spanner!” [Trainee, 15]. 
The ability to learn by observing modelled activities is proposed by Bandura (1986) to be a 
defining characteristic of human learning. Bandura (1986) advocates that people can learn 
new actions, expand their knowledge and skills merely by observing others perform them 
(Section 2.3.2.1). However, in order for people to effectively learn on the basis of 
information modelled or exhibited and authored by others, Bandura (1986) argues that four 
key sub-processes must be in place; the observers must pay attention to the modelled 
events; they must be able to retain the observed activities in easily remembered symbolic 
forms, they must be motivated to learn and perform the observed actions and crucially they 
must be able to reproduce the modelled events into appropriate actions.   
Bandura makes an additional point of significance to this research’s findings. He states that 
given that most modelled activities are abstractly represented as concepts and rules of 
action which specify what to do, subsequent reproduction of modelled events into 
appropriate actions by observers indicates learning. Schunk (2012) points out that this is 
particularly true for simple actions, which can be learned by simply observing them. This 
therefore, suggests that by successfully erecting the first lifts of their scaffold structures in 
practice, based on the information modelled by the instructor/s, the trainees demonstrated 
an understanding and learning of the new skills modelled to them. Thus, it appears that 
learning by watching and practice plays an important role in the learning of apprentices in 
this study. This finding supports an earlier study by Chan (2013) by re-emphasising the 
contributions of watching/observation and practice in the learning of apprentices. Chan 
(2013) makes the point that learning by watching and learning through doing/practice 
(involving engagement in productive work efforts either individually or in teams) provide an 
important preliminary backdrop and reinforcing frame in the learning of apprentices.  
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This finding is further substantiated in the evidence presented in the following section as 
well as in Chapter Six (Sections 6.5, 6.6, 6.7 and 6.8), and forms a key component of the 
theoretical framework presented in Chapter Seven, in which learning through watching and 
practice (e.g. through peer-assisted learning) is depicted to make a significant contribution 
to apprentices’ learning through enhanced engagement, motivation and understanding 
(Figure 7.1). The implication for practice is that efforts should be made to utilise training 
strategies and learning activities including resources that provide opportunities for learning 
through watching and practice (reflected in Recommendation 1, Section 5.4.3). The 
following section provides further details on the apprentices’ perceptions of the various 
training strategies identified in this research, which are employed for their OH training. 
5.6 Learners’ perceptions of various OH training methods 
5.6.1 Questionnaire findings  
Section 2.4 of the questionnaire (Appendix B) asked the apprentices to rate on a 5-point 
Likert scale the extent of their agreement with a series of statements related to their 
perceptions of the different methods employed for their OH training. The resulting mean 
scores are provided in Table 5.7 and specifically relate to: 
 Effectiveness of method in communicating OH message 
 Learners’ understanding of training content  
 Relevance of OH information to work practice  
 Learners’ recommendation of training method 
Table 5.7: Apprentices’ perceptions of OH training methods 
Construct 
Overall mean scores (M) and standard deviations (SD) 
Lectures/ 
formal talks 
 M      SD 
Booklets/ 
Leaflets 
 M     SD 
DVDs/ 
Videos 
  M     SD 
Hands-on 
Demos 
 M      SD 
Effectiveness in communicating 
message 
3.66   0.979 3.30  0.961 3.98   0.777 4.34   0.873 
Understanding of training content 
 
3.97   0.833 3.71  0.906 4.15   0.741 4.31   0.867 
Relevance of information  
 
4.00   0.931 3.62  1.019 3.98   0.855 4.24   0.936 
Recommendation of OH training  3.78   1.104 3.29  1.250 4.09   0.867 4.29   0.893 
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Three key points to note from the results presented here are: 
1. Highest average scores were consistently recorded for all measured aspects for 
hands on demonstrations.  
2. DVDs/videos were the second favoured method for all but one measured aspects. 
3. Lowest average scores were consistently recorded for all measured aspects for 
booklets/leaflets. 
 
Considering the effectiveness of the methods in communicating OH messages, for 
example, the average rating for hands on demonstrations was 4.34 (SD = 0.873), 
compared to 3.98 for videos/DVDs (SD = 0.777), 3.66 for lectures (SD = 0.979) and 3.30 for 
booklets/leaflets (SD = 0.961). Overall, these scores indicate that the learners felt that 
hands on demonstrations are more effective at communicating OH messages, compared to 
the other methods of training. Furthermore, the learners indicated that they understand 
such content better (M = 4.31, SD = 0.867), find it more relevant (M = 4.24, SD = 0.936) 
and would recommend it to other learners (M = 4.29, SD = 0.893). This is in contrast with 
written material in the form of booklets and leaflets, which the learners indicated to be the 
least effective at communicating messages, less relevant and more difficult to understand, 
as can be seen from the table.   
5.6.2 Interview findings 
Qualitative responses gathered from semi-structured interviews, on the participants’ views 
on the training methods implemented for their training reinforced these findings. For 
example, when asked to comment on which method of training delivery they preferred, five 
out of the seven apprentices that were involved in the practical-based exercise stated that 
they preferred the practical hands-on exercises to the classroom-based component which 
was deemed to contain information that is difficult to understand and in some cases not 
relevant for practice. This was evidenced from comments similar to the following: 
“I enjoyed that [referring to the observed practical exercise]. I think that’s the bit of it that 
I liked the most. I felt it was the most beneficial to me, as in I’m here obviously to learn 
how to scaffold, so the best way to learn is actually to go and do it. I like the fact also 
that when you are in there [the workshop] you’re in a like safe environment where you 
can take your time and if you’re struggling, you can have the instructor to explain or 
even show you how to do something, so I think that’s a good thing. [Trainee, 14] 
I enjoyed the practical, you’re learning and actually doing it. I don’t enjoy doing the other 
bit [classroom-based training] because I don’t really understand most of it to be honest, 
but obviously doing the practical is much easier, I enjoy doing it. [Trainee, 11] 
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5.6.3 Discussion of results  
The results presented above (Sections 5.6.1 and 5.6.2) demonstrate that hands-on 
practical training was considered by the learners to be enjoyable, more beneficial or 
relevant and a better way of learning compared to classroom-based instruction, which 
tended to rely on written texts and two-dimensional drawings or pictures. These findings 
parallel the findings of Mowlam et al. (2010), who found that young learners in vocational 
education and training find written information and technical language hard to understand 
and engage with. Instead, visually engaging material, practice and experience were 
considered more beneficial and easier learning routes (Mowlam et al. 2010).  
Similarly, a study by Wilkins (2011), which gathered construction workers’ conceptions of 
the occupational H&S training they received, found that most of the participants did not 
understand the information communicated in training and many learners were unwilling or 
unable to see the applicability of the theoretical content in a practical workplace 
environment. According to Wilkins (2011), these findings appeared to be attributable to the 
manner in which the instructors delivered the training and or their competence (albeit 
perceived), which inhibited workers’ understanding of potentially useful H&S information. 
Hence, Wilkins (2011) drew attention to the inadequacy of instructional methods in use and 
argued that it is important that relevant contemporary learning theories are incorporated into 
the design and selection of training strategies. Wilkins (2011) makes the point that such 
learning theories would inform instructors to utilise varied and facilitative learning methods 
as well as focus on the delivery of material which is not only relevant in theory, but is 
perceived to be relevant by the learner. This would contribute towards the learners’ 
understanding of training material as well as help to address the dissociation between 
theory and practice, and the question about the relevance of training material among 
learners (Wilkins, 2011). Therefore, the findings presented above together with the extant 
literature submissions reinforce the two propositions presented in earlier sections, that:  
Proposition 1: Construction apprentices commonly prefer to learn through action or doing 
(kinaesthetic learners) as opposed to learning through reading, writing and listening. 
Proposition 2: Selecting and designing training strategies that are well aligned to the 
trainees’ learning preferences is likely to lead to better engagement, increased interest, 
motivation and overall achievement of learning objectives (e.g. OH knowledge and 
awareness). 
The following section presents the findings regarding this research’s investigation into the 
factors that influence the choice of OH training methods, including the role of learning 
theory and instructor characteristics.  
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5.7 Factors influencing selection of training methods 
5.7.1 Interview findings and discussions 
Whilst the apprentices in this study predominantly expressed a preference for active hands-
on learning, data coming out of the questionnaires, interviews and observations showed a 
dominance of lecture-based instructional methods of training, clearly indicating a mismatch 
between learner preferences and training strategies. In view of this revelation, semi-
structured interviews with instructors were concerned with understanding specifically why 
those methods of delivery are chosen. The data presented here provides insights into the 
context and underlying structures that impact upon the provision of OH training. This is 
important, because it extends understanding beyond what method/s are employed to train 
construction apprentices to why those methods are utilised. Notably, this understanding 
addresses a key question of this research – what are the key contextual influences on OH 
training initiatives within the construction industry (research question 1).  
Following analysis of the interview notes, four dominant factors that influence the choice of 
training methods and training delivery became evident and will each be discussed in turn: 
1. Institution-related factors 
2. Instructor related influences 
3. External factors including legal and industry requirements 
4. Time-related pressures 
5.7.1.1. Institution-related factors 
This factor emerged when the college trainers discussed the methods of training they 
employed to deliver their training and often came up specifically in response to the 
interviewer’s question: “Why would you say you use those particular methods of training, for 
example, PowerPoint presentations?” In this context, the instructors spoke about how the 
training organisation provided all trainers with a standard pre-written training “package”, 
including PowerPoint presentations, which the instructors were required to stick to. They 
explained that this was to ensure that all trainees in all the centres would receive the same 
training content. Instructor 8 reflected on the issue as follows: 
“PowerPoints for us, usually we get a package for the delivery of that course. Umm, the 
course is pre-written for us if you like. The test papers are pre-written, umm the course 
materials are, because of umm I suppose the intensity of what it is, they want to make 
sure that we are all delivering the same. What it is, they don’t want you to go to XX 
(another college), and get a scaffold card, then come here and get a scaffold card but 
then you’ve done two different types of training” [Instructor 8]. 
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Taking another example, Instructor 4 commented: 
 “It’s still very much talk and chalk. Umm and I think that’s because there’s a real big 
push for us to standardise the training that everybody does, no matter what centre they 
go to, they all get the same training. So the way it’s been administered I feel has not 
been ideal. So, it’s a good idea, however, what it means is that the instructors get a 
PowerPoint that’s read only and that’s what they have to do. They can’t really do 
anything else. And then it leads to, we don’t build up their confidence to try anything 
else, so they just stick to the PowerPoint, just like read through it” [Instructor, 4]. 
In addition, other instructors explained that they used classroom-based PowerPoint 
presentations because that was what they inherited or were taught to do when they started 
the job. For example, Instructor 5 stated: 
 “Personally that’s what I inherited when I started the job” [Instructor, 5]. 
Another instructor said: 
“Why have I used it? Because that is how I have, by shadowing, that’s how I’ve been 
taught that’s how it’s done” [Instructor, 6]. 
Discussion of results 
The findings presented above reveal that the training organisation defines the training 
content as well as controls the methods of training that are employed by the instructors by 
providing a standardised pre-written training “package” across all centres, including the 
PowerPoint presentations used, which the instructors cannot alter and are required to stick 
to. The principal assumption in adopting such a traditional approach to learning, whereby 
emphasis is placed on uniformity and direct instructional guidance is that the subject matter, 
consisting of bodies of information that have already been worked out, is most important 
and largely sufficient (Dewey, 1938 - Section 3.3.1). Subsequently, the instructors’ role in 
the training process (as seen) becomes routinized and limited to the agent who delivers or 
transmits the standardised curricula and assessment tests through standardised 
presentations, texts and workbooks to the learners.  
Furthermore, it appears that the training organisation has used this instructional approach 
to train its apprentices for many years, with the trainers reportedly using the same 
established instructional strategies that they “inherited” when they started their job/s, in 
some cases as far back as three decades ago. Similarly, authors such as DeshPande and 
Huang (2008) and Goedert et al. (2011) note that there has been little, if any effort within 
construction education and training toward moving beyond the traditional “instructor in 
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control” method of curriculum delivery. Goedert et al. (2011) point out that there is an 
expectation from such instructional methods and approaches in construction that learners 
(whose learning characteristics are assumed to differ little) need to adapt to the traditional 
delivery methods and learn the material in much the same way as the instructors did years 
before. 
The literature on learning raises concerns about this approach to learning, including its 
failure to consider the role of social interaction and learner participation in the learning 
process as well as the limited applicability of abstract knowledge to the workplace (Section 
2.3.1.1).  Notably, Windschitl (2002) discusses the problem with educational systems and 
cultures that have held standard curricula and lessons for many years, particularly where 
the classroom objectives, methods of assessment and course delivery are controlled and 
defined by others higher up the administrative chain. Windschitl (2002) puts forward the 
argument that denying instructors the authority to make choices about their own curriculum 
robs them of the opportunity to be creative about how they teach or what it is that should be 
taught. This view is echoed in Instructor 4’s comments above as well as in the next section, 
when she discussed the impact that having standard curricula has on the instructors’ 
training delivery. 
5.7.1.2 Trainer-related influences 
This theme came up when trainers spoke about their own style of teaching and it appeared 
that some of the quality of training delivery was attributable to the background or 
experience of the trainer delivering the course. For example, in a discussion about their 
approach to training, the Functional Skills Trainer said: 
“It’s interesting because my background is teaching ESOL, so like my first teaching 
qualification is teaching ESOL and you have to use non-verbal ways to communicate 
things coz they don’t understand English. So, you kinda develop a teaching style that’s 
around, that’s kinaesthetic, get them to do stuff, get them to work around, work in pairs 
so they can communicate with each other and stuff like that” [Instructor, 4].  
She continued to explain the difference between her training approach to that of the vocational 
instructors as follows:  
“But then I think when people come through the vocational side, they don’t get taught 
those different techniques. And especially with scaffolding, they have to use the same 
things all the time. So they don’t really get an opportunity to get creative. I mean a good 
like teacher training program puts forward that, it’s not about the teacher, it’s about the 
students, which hasn’t been put forward really” [Instructor, 4]. 
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Another instructor spoke about how he puts his own “personal touch” to the training 
material and how he attempts to make it relevant to the learners, as follows: 
Instructor 8: The PowerPoints we get are locked down, so you can’t change them, they 
are encrypted, password protected. So how you deliver the PowerPoint, your personal 
touch goes on it. I won’t do PowerPoint while I’m sat there, I’m walking around. I’m 
interacting, questions and pointing out things that kinda thing you know. Coz it’s quite 
easy to sit behind the desk and keep pressing the button and just reading what it says 
and these guys aren’t interested in that. It’s not that much fun for them. So if you can get 
up and talk about it, and throw a little story in there every now and again, ask them for 
their own experiences as well coz quite often they’ve got little stories of their own.  
Interviewer: Yeah.  
Instructor 8: Especially if you talk about health and safety, we don’t like health and 
safety! You get talking and you go okay, does anyone know anyone that’s had a serious 
accident. Yeah yeah, my mate did this, so yeah, I say just in this room you’ve been in 
the game what about five minutes and you all know someone that’s been hurt, you know 
a lot of people are getting hurt. They start listening, it’s relevant again.  
Discussion of results 
Earlier statements by Instructor 4 demonstrate that from the trainer’s teaching background, 
the trainer had an appreciation of learning strategies that are not limited to just verbal 
instruction, but are focussed on diverse learning methods and to a degree, based on a view 
of learners as active constructors of their own knowledge and understanding. Hence, she 
spoke about how she gets the learners active and engaged through interaction and 
communication with each other. Instructor 8’s comments, on the other hand, suggest that 
the trainer has an appreciation of the limitations of passive, instructional approaches when 
utilised for the apprentices. In addition, the trainer recognises the importance of making the 
training relevant to the learners’ work practice. Hence, the trainer attempts to make the 
read-only PowerPoint presentations more exciting and relevant by interacting with the 
learners through asking questions and telling “stories”. However, as Instructor 4 mentioned 
in the preceding comments, it appeared that having come into training from a scaffolding 
working background (rather than teaching), the vocational instructors lack a comprehensive 
understanding of contemporary learning theory, in particular the variety of techniques that 
can be employed to enhance the learning experience of construction apprentices. Arguably, 
relying on telling stories to support PowerPoint presentations predominantly caters for 
auditory and text learners and neglects visual, tactile and kinaesthetic learners. To some 
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extent, this was also compounded by the fact that their employer stipulated and determined 
the training they had to deliver.  
These findings provide support for earlier studies by Wilkins (2011) and Windschitl (2002) 
by bringing to the fore the importance of trainer competence, particularly in utilising 
alternative, non-traditional instructional strategies to facilitate trainees’ learning. Windschitl 
(2002) argues that the successful implementation of constructivist instruction is largely 
determined by the degree to which individual instructors understand the concept of 
constructivism and therefore requires that instructors develop and enhance their 
understanding of constructivist principles, together with how they can adapt them to their 
particular classroom contexts through appropriate types of instruction and assessment. 
Wilkins (2011) adds to the subject and specifically argues that trainees who are more 
confident in the competence of their trainers and value the training aids made available to 
them will likely achieve the learning objectives of a course. Therefore, the third proposition 
to emerge from the empirical evidence as well as the extant theoretical explanations is that: 
Proposition 3:  The existing training paradigm, which predominantly focusses on the 
passive transmission of information, including OH information, is ineffective in supporting 
the learning of construction apprentices, and enhancing their knowledge and awareness. 
This proposition is further substantiated in the discussions in Chapter Six that explore the 
impact of a hands-on training approach (simulations) when compared to the existing 
passive lecture-based approach (Sections 6.5, 6.6.2, 6.7 and 6.8).  Accordingly, this study 
recommends that: 
Recommendation 4: Fundamental changes are needed in how instructors (and those 
involved in the design and selection of OH training strategies) typically think about 
instruction, such that their focus shifts from primarily disseminating subject content to 
placing learners’ construction of their own understanding at the centre of the learning 
process. This may require that training providers/instructors receive relevant training to 
develop their understanding of the more progressive experiential and learner-centred 
training methods together with their underlying theoretical principles. 
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5.7.1.3 External factors including legal and industry requirements 
Several instructors discussed how Health and Safety legislation as well as specific industry 
requirements influenced the training they delivered. For example, one instructor explained: 
“What we tend to do is obviously the presentations that we deliver we make sure that 
they are current with the health and safety law….like when the Health and Safety at 
Work Regulations were changed, we had to change our presentations. So, we do 
actually teach the right information”. [Instructor, 1] 
Another instructor said: 
 “This last year, especially with the legislation changing and TG20 changing, the 
technical guidance plus standard spacings and loadings and all that sort of thing, there 
are major changes, they have had to re-write a lot of stuff and now all the centres are 
getting involved. For instance we got a meeting with XX [Senior Instructor] at dinner 
time, in our own time, and tomorrow coz we won’t get it done in a day, discussing the 
method statements, how we collectively think the best and safest way to go about doing 
those jobs, so we are all doing the same jobs in the same way” [Instructor, 8]. 
Instructor 5 provided an example of how the organisation had altered their practice as a 
result of a change in the legislation and technical guidance. He stated:  
“With the Working at Height Regulations, the industry has decided that the half lift or the 
step is to be used when we are scaffolding, so we’ve altered that to suit” [Instructor, 5]. 
Discussion of results 
The discussions in Chapter One highlighted that the provision of appropriate training by 
employers is an explicit requirement of the UK’s Health & Safety legislation. Under the 
Health and Safety at Work (etc.) Act, 1974, for example, employers have a legal obligation 
to provide information, instruction, training and supervision as is necessary to ensure the 
health and safety at work of employees. Therefore, failure to comply with the legal 
requirements is a criminal offense which can result in significant fines and even 
imprisonment. The excerpts presented above illustrate that the organisation recognises the 
importance of providing training that complies with current legislation, altering their training 
content to suit when there are changes in the law. 
On the other hand, it appeared that whilst the training content may change to incorporate 
the requirements stipulated by law, the actual method of training delivery remains largely 
unchanged and is still determined by the training organisation. The lack of clarity, both in 
the law and in literature, as discussed in the introductory chapter of this thesis, about the 
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exact requirements in respect of the training provision and crucially how it should be 
delivered in practice, is a contributing factor here. As a result, employers and training 
providers are left to decide on the extent of the training required by the workforce, what that 
training should be as well as the method of delivery. This is further illustrated in excerpts 
from two instructors: 
“Industry has a requirement of what needs to be covered in the training provided. And 
then it’s up to us an organisation of how we make that work within the criteria” 
[Instructor, 7]. 
 “Obviously this is a scheme, we have to stick to a criteria where there are six or nine 
criteria, which stipulate what has to be covered. For the guys to achieve that, umm a 
particular card, that part of the course, it’s pretty much laid out. The method of delivery 
we can play with, but the actual subjects that have to be covered, they are set down by 
the awarding bodies” [Instructor, 5]. 
In Chapter One (Section 1.2.2.2), it was argued that the lack of clarity in the law and in 
literature about precisely how OH training should be delivered presents some practical 
difficulties for training particularly in regard to selecting and developing training strategies 
that are appropriate for the diverse construction workforce. This study attempts to address 
this problem by clearly proposing some recommendations, a conceptual model (Figure 7.1) 
and typology of learner preferences (Table 7.4) that are aimed to assist in the selection and 
implementation of more effective OH training strategies for construction apprentices. 
5.7.1.4 Time-related pressures 
Another commonly perceived influence on the selected training methods was time-related 
pressures. Several of the trainers spoke about how they had to disseminate large amounts 
of information to the apprentices within limited timescales, given that the courses were 
structured in such a way that the apprentices spent more time doing industrial experience 
outside college and returned to college for two or three weeks at any given time. Under 
those circumstances, classroom-based presentations were regarded by several instructors 
to be an efficient method to disseminate the vast amount of course information. This finding 
was evidenced from comments similar to the following: 
“Because of the timescale that we have, it’s the only most efficient way to get that 
amount of information across to them” [referring to PowerPoints] [Instructor, 5]. 
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Whilst discussing his typical day at the college, another instructor stated the following: 
“Friday is a short day, half day. And I’m trying to cram some of the smaller items in 
there, with a view that, because we have got a checklist of things they need to get 
through, by the end of their induction week we’ve covered that. This is what they get 
(showing booklet with checklist, the course checklist is shown in Appendix F (6.1), We 
have, if you like that’s pre-ordained, umm the technical bit you’ve got here, you’ve got 
the criteria that need to be met and they have also produced this workbook (showing 
workbook). So in the induction week, I have to do the health and safety inductions, safe 
working at heights, manual handling, safety signs, environment, umm and then there’s a 
unit which is an online, touch screen. And the Employment rights and responsibilities, 
which is what XX (another instructor) will do, she’s gonna get back to me whether she 
can do that one this afternoon, and we can get that one out of the way. So that’s what 
they have got to get through on the first one. It’s quite intensive” [Instructor, 8]. 
Discussion of results 
These comments suggest that the trainers are more focussed on delivering the content or 
simply disseminating the information in order to get through the course objectives or 
“checklists” and workbooks and passing the learners. Furthermore, the instructors 
considered classroom-based training to be more efficient at disseminating information 
within the limited timescales. Yet again, these findings reinforce earlier findings (Section 
5.5) that traditional views of learning dominate the training of construction apprentices.  
In an earlier study of the effectiveness of different training methods within a business 
educational context, Piercy et al. (2012) acknowledge advantages offered by the traditional 
approach to learning, including the efficient dissemination of subject information, efficiency 
in closing knowledge gaps between instructor and learners, as well as convenience offered 
due to the ability to teach large numbers of learners with relatively little facility overheads. 
However, as discussed previously in Sections 2.3.1.2 and 2.3.2, traditional approaches to 
learning and the notions of knowledge transfer have been challenged on many fronts, 
particularly by proponents of progressive and constructivist learning who emphasize the 
use of experience for learning and or the interactions of people and their environment 
(Dewey, 1938 and 1998, Vygotsky, 1981, Kolb, 1984 and 2015). Moreover, the empirical 
evidence presented in earlier sections of this study (Sections 5.4, 5.5 and 5.6) highlight the 
limitations of the traditional lecture-based approach for the learning of construction 
apprentices. There is therefore, a need for construction training to move beyond traditional 
approaches towards more progressive, learner-centred approaches, as argued in Section 
5.7.1.2 above and reflected in Proposition 3 and Recommendation 4.  
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The following section presents findings on the research participants’ opinions on how the 
current training programs, which for the most part are based on traditional approaches to 
learning, could be improved. 
5.8 Participants’ views on how the training could be improved 
5.8.1 Interviews and questionnaire qualitative findings 
This section was driven by the following research question: What improvements or changes 
need to be made to training interventions within the construction industry? Several themes 
emerged from the qualitative remarks gathered from the survey questionnaires as well as 
the interview data. A discussion of five key themes selected for their importance follows. 
1. Active participation of trainees in their own learning 
2. Making it more relevant and context specific 
3. Employing a variety of training methods 
4. Making use of technological advancements, e.g. modern computer-based technologies 
5. Having knowledgeable trainers 
 
5.8.1.1 Active participation of trainees in their own learning 
Several participants thought that current OH training could be improved by actively 
engaging the trainees in their own learning and making it more hands-on and practical-
based, as opposed to the prevailing lecture-based approaches, which focus on the 
acquisition of abstract knowledge over actual practice. In response to question 2.5 of the 
questionnaire, many comments were made relating to making the training more practical, 
more interactive as well as adopting more hands-on approaches. Other apprentices 
mentioned the need for training that is not theoretical and classroom-based. Examples of 
comments from the apprentices are shown in Table 5.8. In the same way, Instructor 6 
summarised his thoughts on how the training could be improved as follows: 
 “The audience participation I think that’s one thing. I think by contextualising it for the 
group, the participants so it’s got to be really relevant and contextualised. And what I 
meant by audience participation is by pulling the experience out, talking about really 
experienced people generally. If you are looking at apprentices they are not very 
experienced but they’ve got imagination. So I think by having a participative process 
whereby people can say well I can see a little bit of information but I think this, I think 
might be true and then they can argue and discuss whether that is or not the case. 
There’s never enough time generally on these things to discuss how this impacts on 
you, you know how relevant it is, or why. So more time for discussion, make it relevant, 
audience participation and put it in the right kind of context. [Instructor, 6] 
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Table 5.8: Examples of apprentices’ comments on ways to improve OH training 
Question 2.5: How do you think the OH training provided could be improved? 
“Having more hands-on demonstrations”. “Make it more practical than theoretical”. 
“More hands-on and interactive learning” “Less writing, more practical”. 
“More hands-on and practical sides of it”. “More hands-on outside the classroom” 
“More individual participation for better 
understanding”. 
“Information explained more during working 
hours not in classroom”. 
“Make it more interesting and interactive”. “Less slide shows, more hands on”. 
“Getting people more involved, like with 
demonstrations”. 
“Reduce time in classroom where attention 
decreases and have more practical 
demonstrations”. 
“Include more practical work”. 
“More demonstrations than leaflets & talks”. 
 
“More hands-on demonstrations and 
interaction with students”. 
“More hands-on & visual demonstrations, 
they stick in head more than lectures”. 
 
 
The above comments suggest a need for training that is learner-centred and actively 
engages the learner through various techniques such as experience-based or practical 
activities, interactive discussions and hands-on demonstrations.  
5.8.1.2 Making it more relevant and context specific 
In several other responses, including Instructor 2’s comments in the preceding section, 
participants expressed a need for training that is relevant to the learners’ various trades and 
context specific. Examples of comments from trainees included: 
“It could be more trade specific” [Trainee, 5] 
“Make it more clear and relevant to what happens on site” [Trainee, 12]. 
 “Make it more trade relevant” [Trainee, 9]. 
5.8.1.3 Employing a variety of training methods 
This theme emerged when participants cited diverse methods which they considered would 
improve the OH training that they receive. The following are examples of comments made: 
“Having more group talks and hands-on demonstrations” [Trainee, 1]. 
“More demonstrations and DVDs than leaflets & talks” [Trainee, 14]. 
“More videos and examples” [Trainee, 15]. 
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“Mix up the type of training & more hands on” [Trainee, 2]. 
“More hands-on demonstrations rather than dvds/videos” [Trainee, 8]. 
“Less writing, more practical activities” [Trainee, 5]. 
“More picture presentations” [Trainee, 13]. 
 “Have more emphasis on facts and figures”. [Trainee, 11]. 
 “Having more detailed information on leaflets” [Trainee, 6]. 
The comments above show the diversity in preferred learning methods, including group 
discussions, hands-on demonstrations, DVDs and videos, practical activities, pictorial 
presentations, facts and figures and leaflets.  
5.8.1.4 Making use of technological advancements 
A number of participants stated that OH training initiatives could make better use of 
technological advancements including computer-based technologies to enhance trainees’ 
learning. For example, Instructor 5 said: 
“Use the technology, we should be using more of the technological stuff. The stuff we’ve 
seen today (referring to the LUSKInS), that is it, it’s there, it should be used. I mean 
those gloves and the bits and pieces that you showed me, they are far better than a 
slide on a PowerPoint, believe me. Some insipid photograph of a guy with a burnt hand 
goes past and through your memory without logging, but that I think would stick with 
you” [Instructor, 5]. 
Another trainee suggested that an App (a computer software that can be downloaded onto 
a mobile device) could be developed, which would allow the trainees to access their training 
material on their mobile devices. In fact, in a separate discussion on the subject of having 
OH information on an App, Instructor 8 revealed that the organisation had developed an 
App, which the apprentices could buy to practice for their CSCS test. However, the trainer 
made comments to suggest that few trainers and trainees were aware of the existence of 
the APP. He stated: 
Instructor 8: “And now there’s an App, they can get that, it’s a free App. Or there’s one 
that costs £3.99, I believe, umm again you simulate the whole test on your phone now. 
You’ll get the induction video that goes with it, you’ll get all the same types of questions 
and you’ll just test yourself”. 
Interviewer: “Do you know who has developed the App?” 
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Instructor 8: It’s the XXX (organisation) that have done that, but it’s a shame coz I came 
across it by mistake! I was looking online for stuff to help with risk assessments, method 
statements and stuff like that and thinking somebody must have developed a good App 
out there, and I came across this, I work for them! 
Interviewer: And you didn’t know about it? 
Instructor 8: No, I’d never heard of it! And most of the guys haven’t, but when they’ve 
got this coming up, I’ll say, listen if you want, there’s this App. And they can do it on the 
train, when they know they’ve got that test coming up on Thursday, on Thursday 
morning they can be sitting there testing themselves, and improving their score. 
5.8.1.5 Having knowledgeable trainers 
This final theme emerged when participants spoke about their training experiences and 
discussed limitations associated with instructors’ lack of experience in the use of 
progressive, interactive methods of training. Many of the vocational instructors had been 
delivering training in the same fashion, using standardised course materials for many years 
and lacked knowledge and experience of alternative pedagogies. In contrast, Instructor 4, 
who had a teaching qualification, demonstrated knowledge and awareness of progressive 
pedagogies that are learner-centred. She also spoke about how her previous teaching 
experience influenced her teaching style and choice of training methods (See Sections 
5.5.1.3.2 and 5.7.1.2). 
5.8.2 Discussion of results 
In the construction learning literature as well as learning theory literature generally, in 
particular that which focusses on progressive pedagogies including constructivist and 
experience-based learning (Sections 3.3.2 and 2.3.2), many ideas, including the five factors 
identified above, have been proposed to revolutionise and complement traditional didactic 
training approaches. The first theme, highlighting a need for training that actively engages 
the learner through various participatory techniques such as experience-based or practical 
activities, interactive discussions and hands-on demonstrations is supported by previous 
studies, which emphasise the need to embrace new ways of learning and new ways of 
actively engaging the learner within the field of construction and training (for example 
Gherardi and Nicolini, 2002, DeshPande and Huang 2009, Goedert et al. 2011, Mawdesley 
et al. 2011, Abdulwahed and Nagy 2009). These authors recognise the shift from traditional 
lecture-based training towards sociocultural and constructivist pedagogy in which the 
importance of knowledge gained via experience, activity and participation is emphasised 
(Sections 2.3.2 and 3.3.2).  
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In addition, the need for training that is relevant and context specific, identified in Section 
5.8.1.2, is consistent with Wilkin’s (2011) argument that OH training in construction should 
focus on the delivery of material which is not only relevant in theory, but is perceived to be 
relevant by the learner. Bandura’s social cognitive conceptions suggest that when learners 
perceive learning activities or the purposes of the task and the context in which they are 
carried out to be of functional value or to result in rewarding outcomes, the learners are 
likely to pay greater attention to them than if they consider the modelled activities to be 
personally irrelevant (Bandura, 1986). This was evidenced earlier in Section 5.5.1.3.1. 
With regards to the need to improve the training by utilising a variety of training methods, 
identified in Section 5.8.1.3, Hawk and Shah (2007) believe that the use of a variety of 
learning approaches has the potential to enhance the learning and performance for a wider 
range of learners. Mowlam et al. (2010) also suggest that a varied approach to training, that 
takes into account the diversity of learning styles as well as the different methods in which 
varied information needs to be communicated, is likely to achieve more effective learning. 
Furthermore, the literature discussions in Chapter Three, Section 3.3.2, pointed to the need 
for the construction industry to embrace new ways of learning, which utilise emerging 
technologies such as simulations in educating its workforce. DeshPande and Huang (2008) 
suggest that such technologies can be developed to engage and stimulate learners, to 
effectively explain and illustrate course topics, as well as to present construction topics in 
ways that are not possible within the limitations of the traditional lecture format. Accordingly, 
DeshPande and Huang (2008) and few others such as Goedert et al. (2011), Nikolic et al. 
(2011), Wallen and Mulloy (2006) and Guo et al. (2012) have explored the value of 
technological tools in the context of construction education and pointed out the benefits that 
resulted from their use, including increased involvement in learning or active learning, 
development of reciprocity and cooperation among participants as well as accommodation 
of diverse ways of learning. However, the general view from these authors is that there is 
still great room available to increase the application of such technological tools in 
construction learning, particularly to complement traditional educational tools. Thus, this 
research’s findings support previous work by re-emphasising the need to use interactive 
and technological tools in the learning of construction workers.  
Lastly, the importance of having knowledgeable trainers (Section 5.8.1.5) was similarly 
highlighted in the literature by Wilkins (2011), Schunk (2012) and Windschitl, 2002). For 
example, Wilkins (2011) argues that in order to improve compliance with H&S 
requirements, it is important to have well-trained, competent trainers that are equipped with 
appropriate materials. This view is supported by Windschitl (2002) who goes further to 
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identify the challenges encountered by instructors attempting to understand constructivist 
learning theory and the more complex approaches to designing curriculum and fashioning 
learning experiences that constructivism demands. As a result, because the implied 
precepts for such instruction break radically from the traditional educational model in which 
the trainers themselves were schooled, Windschitl (2002) recommends that changes in 
teacher development are necessary for the successful use of constructivist instruction.  
To a large extent, the participants’ opinions on how the training for construction apprentices 
can be improved are consistent not only with the literature suggestions, but also with the 
recommendations that were developed from this research’s empirical evidence in earlier 
discussions (Sections 5.5 and 5.7). For instance, the identified needs for training that 
promotes active participation of the learners and makes more use of a variety of training 
methods and technological advancements highlight the need to re-invigorate current 
training methods that are focussed on the passive transmission of information. Similarly, 
grounded in the empirical evidence, in Sections 5.5.5.1 and 5.7.1.2, this research explicitly 
recommended that:  
Recommendation 3: to the extent possible, less engaging methods such as lecture-based 
and computer-based instruction should, in some manner incorporate active participation 
and interaction on the part of the learners, in order to enhance their learning experience 
(through better engagement, increased interest, motivation and understanding) as well as 
provide them with a holistic understanding of the fundamental subject knowledge. 
Recommendation 4: Fundamental changes are needed in how instructors (and those 
involved in the design and selection of OH training strategies) typically think about 
instruction, such that their focus shifts from primarily disseminating subject content to 
placing learners’ construction of their own understanding at the centre of the learning 
process. This may require that training providers/instructors receive relevant training to 
develop their understanding of the more progressive experiential and learner-centred 
training methods together with their underlying theoretical principles. 
 
As previously stated, the propositions and recommendations presented in this chapter are 
further substantiated in discussions in Chapter Six, and form a key component of the 
conceptual framework (Figure 7.1) and typology of learner preferences (Table 7.4) 
presented in Chapter Seven. 
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5.9 Chapter Summary 
This chapter has presented the first part of the research’s quantitative and qualitative 
findings along with analysis and discussions of the data, which were based on the 
theoretical submissions discussed previously in Chapters Two and Three. Following an 
initial presentation of the study organisation’s as well as the study participants’ background 
information, the chapter provided a discussion on the characteristics and learning 
preferences of construction apprentices in the study. It was evident that the majority of the 
participants prefer highly engaging, active or hands-on methods of learning to passive, 
information-based approaches, hence the proposition that tactile and kinaesthetic learning 
are the dominant learning preferences for construction apprentices. At the same time, the 
study findings also highlighted that learners have varied learning preferences (including 
learning by doing, reading, watching and listening), and in fact some learners (perhaps high 
achievers) are capable of adapting their learning preferences from context to context, even 
from task to task. Hence, it was recommended in the chapter that OH training initiatives 
should take into account the diversity of learning preferences among learners as well as the 
different methods in which varied information needs to be communicated, in order to 
achieve more effective learning.  
The next section of the chapter focussed on the current OH training methods implemented 
for construction apprentices. This discussion revealed that a traditional classroom-based 
approach, in which the instructors’ role was principally to disseminate occupational H&S 
information using oral, written and or PowerPoint presentations to passive note-taking 
learners is the dominant method of delivery, particularly during induction training.  However, 
it was argued that designing and delivering training using mainly less-engaging methods 
that are heavily text and oral based ignores the important issue of differences in individual 
learning styles and the implied need to reach a range of learners through use of diverse 
training methods. It was evident from the research findings that this approach to training did 
not suit all of the learners’ learning preferences as well as their expectations, with many 
expressing a preference for tactile and kinaesthetic learning instead. Nonetheless, efforts to 
utilise a combination of methods including computer-based exercises and practical 
elements in the form of observational learning, interactive group exercises, feedback and 
conversation, problem solving in collaboration with peers or peer-assisted learning were 
also observed. The general interpretation was that as the method of training became more 
active or engaging and as some attention was given to the learners’ learning preferences 
and abilities, more interest and engagement in the subject was maintained, which allowed 
the learners to achieve the learning outcomes. Unsurprisingly, when the research gathered 
the apprentices’ perceptions of the various OH training methods in use, hands-on practical 
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training was considered by the learners to be enjoyable, more beneficial or relevant and a 
better way of learning compared to classroom-based instruction. Therefore, based on the 
research evidence, the research made a further proposition that: selecting and designing 
training strategies that are well aligned to the trainees’ learning preferences is likely to lead 
to better engagement, increased interest, motivation and overall achievement of learning 
objectives (e.g. OH knowledge and awareness) ( Proposition 2). 
Following the discussion on the learners’ perceptions of the various OH training methods, 
the chapter presented findings and discussions on the factors influencing the selection of 
training methods. The four main factors that were identified were: 1) Institution-related 
factors – to do with the training organisation defining the training content and controlling the 
methods of training that are employed by the instructors; 2) Instructor related influences – 
to do with trainer competence, particularly in utilising alternative, non-traditional instructional 
strategies;  3) External factors including legal and industry requirements and 4) Time-
related pressures – to do with pressure to disseminate large amounts of information within 
limited timescales. It was argued in discussions in this section (5.7) that traditional 
instructor-centred views of training which place emphasis on the passive transmission of 
information and the use of standardised presentations, texts and workbooks create barriers 
for opportunities to create and utilise more progressive learner-centred training strategies. 
Accordingly, it was proposed that the existing training paradigm, which predominantly 
focusses on the passive transmission of information, including OH information, is ineffective 
in supporting the learning of construction apprentices, and enhancing their knowledge and 
awareness (Proposition 3). 
In the final section, the chapter presented the participants’ views on how the training 
provided could be improved. The findings highlighted the need for: 1) knowledgeable 
trainers 2) active participation of trainees in their own learning; 3) training that is more 
relevant and context specific; 4) employing a variety of training methods and 5) using 
technological learning tools including computer-based technologies in improving the 
construction industry’s educational effort. Overall, these findings were consistent with 
evidence and theoretical conceptions from the existing literature. From discussions in this 
chapter, it is apparent that there are significant issues to be addressed if the industry’s OH 
training efforts are to realise their intended goals, particularly in enhancing the apprentices’ 
occupational health. It appears that fundamental changes are needed, for instance, in how 
instructors (and those involved in the design and selection of OH training strategies) 
typically think about instruction, such that their focus shifts from primarily disseminating 
subject content to placing learners’ construction of their own understanding at the centre of 
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the learning process. Furthermore, it appears from the findings presented in the chapter 
that there is real potential in designing and implementing OH training initiatives that:  
1) are based on the review and application of relevant, progressive learning theories, which 
place emphasis on interaction and learner involvement in the learning process, particularly 
when the training is aimed for this group of learners; and  
2) Take into account the diversity of learning preferences as well as the different methods in 
which varied information needs to be communicated, particularly in the effort to 
revolutionise instructional methods and approaches in construction education which have 
remained the same for many years. 
The next chapter presents the second and final part of the research’s findings, specifically 
devoted to the application and evaluation of the innovative wearable simulations (presented 
earlier on in Chapter Three, Section 3.6) that were utilised in the OH training of apprentices 
in this research. 
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Chapter Six: Findings and analysis – Impact of hands-on 
simulations  
6.1 Introduction 
As argued in Chapters One, Two and Three, the value of simulations, which represent an 
experiential hands-on approach to learning and a departure from the traditional instructor-
centred paradigm, remains unexplored when applied to apprentices’ learning in 
construction. In order to fill this void in the literature, this study employed wearable, hands-
on simulations (LUSKInS) described in Chapter Three, to investigate the applicability and 
effect of a simulation-based training tool, in raising awareness and changing attitudes of the 
apprentices to occupational health (OH) matters. Similar to the previous chapter (Chapter 
Five), this chapter presents the research’s fieldwork results and is structured according to 
the research questions, but specifically addresses the following research questions: 
 
RQ5: What impact can wearable simulations for occupational illnesses have in 
improving the OH knowledge or awareness of construction apprentices and changing 
their attitudes towards OH matters?  
 
RQ6: What are the perceived benefits and challenges of utilising interactive simulation 
learning tools by construction apprentices and trainers? 
  
The quantitative and qualitative findings are presented in conjunction with one another in 
the chapter. Following this introductory section, the next two sections (6.2 and 6.3) present 
data related to the apprentices’ OH knowledge and attitudes respectively, prior to the 
provision of OH training. This data provides a picture of the learners’ OH knowledge and 
attitudes at baseline as well as allows any changes in the participants’ OH knowledge and 
attitudes to be tracked following training provision. This discussion is followed by a 
presentation of the simulation-based training that was provided for the experimental group 
in section 6.4. Sections 6.5 and 6.6 then present the post-training assessments of the 
participants’ OH knowledge and attitudes respectively. These include both quantitative 
results (in the form of descriptive statistics (e.g. means and frequencies) and results of the 
non-parametric tests (Wilcoxon matched-pairs signed-ranks and Mann-Whitney test of 
independent samples) and qualitative results (in the form of quotes from semi-structured 
interviews and participant observations). Opinions of the participants’ perspectives on the 
benefits and challenges associated with the use of simulation learning tools are presented 
in Section 6.7. Again, this consists of results from both the quantitative and qualitative 
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components of the study. Section 6.8 then reflects on the research questions addressed in 
the chapter, on the basis of all the research findings as well as their position in the context 
of existing literature. The proposition and recommendations that were generated based on 
the research evidence are also identified. In the final section (6.9), the chapter concludes by 
summarising the key findings and propositions from the study. 
6.2 Apprentices’ knowledge and awareness of OH risks and illnesses pre-
training 
The third section of the first survey questionnaires sought to assess the apprentices’ 
knowledge and awareness of OH matters prior to the participants receiving any OH training. 
As discussed in Section 4.4.2, the first survey questionnaires were administered on day two 
of the apprentices’ induction week. As well as providing a picture of the learners’ OH 
knowledge and awareness at baseline, this data would later on allow changes (if any) in OH 
knowledge and awareness to be tracked following training provision. Using 1-5 Likert 
scales, the first seven questions asked the respondents to indicate their awareness of the 
risks that are associated with their jobs as well as the occupational illnesses that commonly 
affect construction workers (described in Chapter Three), by circling the given options 
ranging from 1 = Not at all aware or never heard of it, to 5 = know a great deal about it 
(Appendix B (2.1)). The results are shown in Table 6.1. 
Table 6.1: Apprentices’ awareness of occupational health risks and illnesses 
                                                                      Mean scores (M) and Standard Deviations (SD) 
 
Awareness of: 
All 
Apprentices (n = 162) 
M         SD 
Control  
Group (n = 91)  
 M         SD 
Research 
Group (n = 71) 
 M         SD 
Health risks in own job 
Measures to reduce risks 
MSDs 
Respiratory disorders 
HAVS 
NIHL 
Dermatitis 
4.36    0.756 
4.12    0.862 
3.15    1.154 
3.22    1.016 
3.23    1.109 
3.56    0.980 
2.99    1.213 
4.49    0.673 
4.30    0.810 
3.34    1.185 
3.31    1.072 
3.44    1.118 
3.77    1.023 
3.16    1.267 
4.23     0.831 
3.94     0.893 
2.96     1.089 
3.13     0.941 
3.01     1.068 
3.34     0.886 
2.82     1.121 
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In general, the results shown in Table 6.1 suggest that the apprentices had some 
awareness of the health risks and illnesses that affect them in their working lives. On the 
other hand, a look at the frequencies and distribution of the questionnaire responses 
revealed that some of the apprentices actually indicated that they had never heard about 
the occupational illnesses, and others indicated that they had heard about the illnesses but 
did not know much about them. Table 6.2 illustrates this point. In addition, it also appeared 
from the results shown in Table 6.2 that noise-induced hearing loss (NIHL) and respiratory 
disorders were the illnesses that the apprentices were most familiar with, whilst dermatitis 
and musculoskeletal disorders (MSDs) were less known. For example, over a third of the 
respondents (32.1 %), indicated that they had either never heard about dermatitis or did not 
know much about it. Similarly, a quarter (25.3 %) of the apprentices were not aware of or 
did not know much about MSDs. These findings reinforced the importance of providing 
effective OH training for this group of learners, particularly on the OH issues that are likely 
to affect them in their working lives.  
Table 6.2: Apprentices’ awareness of occupational illnesses commonly affecting 
construction workers 
  Occupational illnesses 
  MSDs Asthma HAVS NIHL Dermatitis 
Questionnaire response Frequencies (%) 
Never heard of it 9.3 5.6 8 2.5 13.6 
Heard of it but don't know much 16 15.4 14.9 10.5 18.5 
Know a little 36.4 37.6 31.5 29 33.3 
Know a lot 23.5 31.5 33.3 40.1 21.6 
Know a great deal 14.8 9.9 12.3 17.9 13 
Total percent (all apprentices: 162 nr.) 100 100 100 100 100 
 
Question 3.3 of the first survey questionnaires then sought to gather additional qualitative 
evidence to validate the preceding quantitative findings. It contained five questions related 
to the prevalent occupational illnesses, and specifically asked the apprentices to list any 
symptom/s of the illness/s that they were aware of and the difficulties associated with them 
in carrying out everyday tasks. Each apprentice was scored out of 5 (one point for each 
condition), based on their ability to list any symptom/s and or difficulties associated with 
each of the five illnesses. For instance, in relation to dermatitis, if a participant listed any of 
the symptoms for the condition, for example, skin redness, inflammation, blistering, 
dryness, flaking or cracking, 1 (one) point was allocated to them. Equally, if they did not 
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correctly identify any of the symptoms, a 0 (zero) was allocated against the condition. A 
summary of these results is shown in Table 6.3. 
Table 6.3: Apprentices’ knowledge of occupational illnesses – survey results 
Mean percentage scores (M) & Standard Deviations (SD) 
 
 
Occupational illnesses: 
All 
apprentices 
M      SD 
 Control 
Group  
M    SD 
Research 
Group  
    M      SD 
Score 
difference 
Significance  
(p value) 
MSDs 
Respiratory disorders  
HAVS 
NIHL 
Dermatitis 
53    0.501 
58    0.497 
49    0.501 
56    0.498 
34    0.475 
       56   0.499 
       56   0.499 
       48   0.502 
       60   0.492 
       36   0.483 
    50   0.504 
    59   0.496 
    50   0.504 
    51   0.503 
    31   0.468 
6 
3 
2 
9 
5 
0.395 
0.829 
0.905 
0.254 
0.483 
Average scores 
all illnesses  
50 %        51.2 %            48.2 % 3 % 0.562 
 
Similar to the preceding results, these results revealed varied levels of awareness amongst 
the apprentices across the range of occupational illnesses. For example, looking at NIHL, 
55 out of the 91 apprentices from the control group (yielding a group score of 60%)  and 36 
out of the 71 apprentices from the research group (yielding a group score of 51%), were 
able to identify either the symptoms associated with NIHL or the difficulties it causes for 
sufferers. Similarly, over 50% of the apprentices correctly identified the symptoms and 
difficulties associated with respiratory diseases as well as MSDs across the groups. At the 
same time, as the reported figures show, there were apprentices who failed to demonstrate 
knowledge and awareness of the occupational illnesses. For example, as many as 107 and 
83 participants (out of the 162 participants) were unable to list the symptoms and difficulties 
of having dermatitis and or HAVS, resulting in average scores of 34% and 49% respectively 
for all apprentices.  
Interestingly, participants from the control group generally appeared to show more 
awareness of the occupational illnesses overall (achieved 51.2%) compared to the research 
group participants who achieved an overall score of 48.2%. See also Table 6.1 for a 
comparison of the two groups, which shows that the control group participants indicated 
more awareness across the range of constructs. As a result, the Mann-Whitney non-
parametric test was employed to test whether or not these preliminary differences in 
awareness between the control and research group were statistically significant. According 
to the Mann-Whitney (2-tailed) approach, if the test value (p) is less than or equal to 0.05, 
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the null hypothesis i.e. that there was no significant difference between the two groups is 
rejected. Hence, the results shown in Table 6.3 fail to reject the null hypothesis and 
therefore suggest that there was no statistically significant difference between the control 
group and the research group in their knowledge of MSDs (p = 0.395), respiratory disorders 
(p = 0.829), HAVS (p = 0.905), NIHL (p = 0.254), dermatitis (p = 0.483) as well as all 
conditions overall (p = 0.562). Later on in Section 6.5 and Table 6.6, a discussion on how 
these differences between the groups compare post-training is provided.  
The next section presents the preliminary survey results on the apprentices’ attitudes 
towards occupational health matters. 
6.3 Apprentices’ OH related attitudes pre-training 
Similar to the assessment on the apprentices’ OH knowledge and awareness described 
above, the apprentices self-completed a baseline survey prior to the provision of OH 
training, to assess their attitudes towards OH matters. Adopting Sokas et al.’s (2009) 
description of “attitude”, attitude was considered to be the personal priority that an individual 
attaches to the importance of OH. Accordingly, attitude measures were based upon six 
questions, which were answered on a 5-point Likert scale from “not at all” to “a great deal”, 
to indicate the extent of the respondents’ agreement with a series of statements that 
represented a range of attitudes related to OH matters. Subsequently, average scores for 
attitude were calculated for each statement. Generally, high average scores against the first 
three statements and low scores against the last three statements (shown in Table 6.4) 
indicated positive attitudes towards OH matters. As can be seen below and from the 
research questionnaires (Appendix B), the latter statements were constructed in a manner 
that required the respondents to disagree with the statement, in order to demonstrate a 
positive attitude. In addition, descriptive statistics were also utilised to illustrate data 
frequencies. The results are shown in Table 6.4 and figure 6.1 (a-f). 
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Table 6.4: Apprentices’ attitudes towards OH matters 
                                                                 Mean scores (M) & Standard Deviations (SD)  
 
 
Construct: 
All  
Trainees 
M      SD 
Control  
Group  
     M      SD 
Research 
Group 
   M         SD 
Mann-
Whitney 
p value 
1) My health is top priority when I do my job 
 
2) I must always wear protective clothing 
 
3) I must always report dangerous situations   
 
4) Construction workers should accept ill-
health as “part of the job” 
 
5) It is sometimes necessary to take short 
cuts in order to get the job done 
 
6) Younger workers lack control to improve 
or alter the conditions of their work 
4.59   0.646 
 
4.63   0.738 
 
4.56   0.958 
 
2.34   1.316 
 
 
2.09   1.191 
 
 
2.51   1.217 
4.63    0.608 
 
4.65    0.689 
 
4.67    0.831 
 
2.44    1.368 
 
 
1.92    1.166 
 
 
2.69    1.226 
 
4.54   0.692 
 
4.61   0.801 
 
4.42   1.091 
 
2.23   1.244 
 
 
 
2.25   1.204 
 
 
2.32   1.180 
0.488 
 
0.858 
 
0.117 
 
0.346 
 
 
 
0.053 
 
 
 
0.053 
 
 
 
In general, the majority of the apprentices indicated a positive attitude in terms of prioritising 
their health when they carry out their work, ensuring that they wear appropriate protective 
clothing as well as reporting any dangerous situations they see in their work. For example, 
out of the 162 participants who completed the baseline survey, 67% (n = 108) agreed “a 
great deal” and 26 % (n = 42) agreed “quite a lot” that their health is a top priority when they 
do their job. As a result, a mean score for all the apprentices was 4.59 out of a maximum of 
5 for this attitude measure. Similarly, the attitude scores for wearing PPE and reporting 
dangerous situations were 4.63 and 4.56 respectively, indicating positive attitudes towards 
these issues. It is also worth mentioning that the survey results indicated that there was no 
statistically significant difference between the control and research groups in terms of their 
attitude scores (all calculated Mann-Whitney (2-tailed) p values were > 0.05, as shown in 
Table 6.4). 
  
 
 
 
 
  
191 
 
 
 
  
 
 
 
 
 
Figure 6.1: Apprentices’ attitudes towards occupational health matters 
 
 
 
M = 4.59, SD = 0.646 M = 4.63, SD = 0.738 
M = 2.34, SD = 1.316 
M = 4.56, SD = 0.958 
M = 2.09, SD = 1.191 
M = 2.51, SD = 1.217 
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On the other hand, when the statement “construction workers should accept ill-health as 
part of the job” was presented to the respondents, only 37.7 % (n = 61) disagreed with this 
statement.  The rest of the respondents (n = 101) indicated some level of agreement with 
the statement, ranging from agreeing “a little” to “a great deal”, suggesting that many of the 
apprentices see themselves as having to accept some level of ill-health as part of their jobs. 
In addition, in response to the statement “it is sometimes necessary to take short cuts in 
order to get the job done”, 44.4% (n = 72) disagreed, whilst the remaining 90 participants 
deemed it necessary to sometimes take short cuts in order to get jobs done. Similarly, 73 % 
(n = 118) expressed some level of agreement with the statement, “younger workers lack 
control to improve or alter the conditions of their work”.  
 
Therefore, whilst most of the study participants considered their health to be of importance 
in their work, and in fact some demonstrated their knowledge and awareness of the health 
hazards and illnesses in their workplaces in the preceding sections, these latter findings 
drew attention to some of the perceptions and attitudes that need to change in the effort to 
improve and enhance these workers’ health at work.  
 
The next sections present a brief overview of the training that was done following 
administration of the first survey questionnaires, together with the results of the follow-up 
surveys and semi-structured interviews. 
6.4 OH training: Control Group vs Research Group 
The methodology chapter of this thesis (Chapter Four) provided details of how this research 
utilised a control group to assess the impact of educational simulation tools on the 
apprentices’ OH knowledge and awareness as well as their attitudes to OH matters. As 
described in Section 4.4.2.3, the control group participants (n = 91) received only the 
standard training provided by the college (discussed at length in Chapter Five), whilst the 
research/experimental group participants (n = 71) received the standard college training 
plus OH training employing the wearable simulations (LUSKInS).   
 
To a large extent, implementation of the LUSKInS-based training was informed by 
constructivist and experiential learning principles, proposed by numerous authors to result 
in more effective learning (for example, Fosnot, 2005, Kolb, 2015, and Brooks and Brooks, 
1993, presented in Section 2.3.2). Accordingly, the LUSKInS-based training sessions aimed 
to support learning (rather than control it) by encouraging learner participation and 
interaction, posing problems of emerging relevance to the learners and allowing the 
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participants to express their points of view and direct or take ownership of their own 
learning. In addition, the training sessions largely followed the Kolb’s learning cycle. A 
detailed example of a LUSKInS lesson plan is provided in Appendix E. The following 
pictures show some of the apprentices that were involved in the LUSKInS training sessions. 
 
 
Figure 6.2: Two apprentices wearing the MSD (lower back and shoulder pain) 
simulation 
 
 
 
 
Figure 6.3: Apprentices putting on the MSD (knee pain) simulation 
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Figure 6.4: Apprentices wearing the dermatitis simulation 
 
 
Figure 6.5: Apprentices putting on the noise-induced hearing loss (NIHL) simulation 
 
 
Figure 6.6: Apprentices wearing the HAVS (hand-arm vibration syndrome) simulation 
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Overall, the simulations were observed to engage the trainees and stimulate their interest in 
the subject matter. For instance, most of the learners were keen to put on the various 
simulations, so that they could experience for themselves what it feels like to have the 
illnesses. Once volunteers put on the simulations, the learners instinctively engaged in 
discussions on the topics. For instance, the trainees wearing the simulations described how 
they felt with the simulations on, and how that would affect them in carrying out everyday 
tasks. Many of the learners asked questions that were of interest and importance to them 
(rather than directed by the trainers). For example, during a dermatitis demonstration, some 
of the apprentices asked the questions: 
“How do you get that then?” 
“How do you get rid of it?” 
“When you’ve treated it, does it go away?” 
“So, it doesn’t just affect your skin then or?” 
“Is it itchy?”  
It was also interesting to note that during that demonstration, the trainees that had prior 
knowledge and awareness of the illnesses took on the role of trainer by answering most of 
the questions that were asked by their fellow trainees. In fact, one trainee who reported 
having dermatitis spoke about his present and past experiences. For example, he spoke 
about how his condition was triggered by various substances including paints and some 
detergents. He also described how he tries to control the dermatitis by ensuring that he 
wears the appropriate gloves whilst working and keeps his hands moisturised.  
That trainee also answered some of the questions during the discussion. For instance, 
when another trainee asked whether the dermatitis affected just the skin, he answered: 
“It’s also on the inside of your hands. You see the lines in between your fingers, it’s all 
there and all them cracks fill up with dirt”. 
When asked how it feels to have the condition, this trainee stated: 
“It’s horrible, it’s not nice. When you’re out having a beer and that, people always look at 
it. So, it’s horrible to have, it really is embarrassing as well”. 
It was evident that from this trainee’s account, the other trainees realised the effects of 
having such a condition in both their working and home lives. One trainee remarked: 
“It’s gonna affect everything you do, isn’t it?”  
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When another trainee mentioned that he never wears gloves whilst working because “they 
get in the way”, another responded: 
“Well, you’re gonna end up with hands like that! I just wear gloves all the time me”. 
In the same way, the simulations for MSDs, HAVS and NIHL were seen to engage the 
trainees and stimulate considerable discussions on the topics. The following are additional 
examples of comments made: 
“It’s quite restrictive. I wouldn’t even be able to climb up a ladder or anything like that 
cos I can’t really lift my leg up”. (Trainee describing how he felt whilst wearing the MSDs 
simulation) 
It’s like a lot of the older lads, they’ve got that now (hearing problems). I sound a bit like 
a geek cos I always put my ear plugs in…..obviously as a 50 year old you don’t want to 
be going “eh?” – That’s how they do it.” 
“You couldn’t work like that (with severe HAVS)…especially what we’re 
doing…..working at height….if you can’t grab something properly you could drop it and 
kill someone.” 
“I’ve got ‘girly’ hands me and I’m staying that way.” (Commenting on the dermatitis 
visual gloves) 
The above statements suggest that through participation, observation, dialogue and 
experiencing one another’s perspective, the simulations were able to provide the learners 
with an appreciation of the illnesses that commonly affect construction workers, together 
with their consequential impacts on both working and home life. The following sections 
present the results of the apprentices’ knowledge and attitudes tests post-training. 
6.5 Assessment of participants’ knowledge and awareness of OH risks and 
illnesses post-training 
6.5.1 Questionnaire findings 
In order to evaluate the effect of the training on the participants’ OH knowledge and 
awareness, the apprentices were asked to answer 11 questions identical to the pre-training 
test questions. The analysis of the changes in the participants’ knowledge levels was then 
performed at two levels: 1) within groups, and 2) between groups.  
6.5.1.1 Comparison of changes within groups: 
First, descriptive statistics (means and percentage frequencies) were used to compare both 
the control group and research participants’ pre-training scores with their post-training 
results. The nonparametric Wilcoxon matched-pairs signed-ranks test was then used to 
explore whether or not the changes within the two groups were significantly different. Brace 
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et al. (2012) note that the Wilcoxon signed-ranks test is appropriate for analysing 
differences between a before and after measurement (a repeated measure design), where 
the data do not meet the requirements for a parametric test, for instance, if the data are not 
normally distributed or if the data are measurements on an ordinal scale. Hence, given that 
the research data yielded to assess the effect of the training on the participants’ OH 
knowledge and attitudes was ordinal in nature (measured from 1-5 Likert scales) and not 
normally distributed, the nonparametric Wilcoxon matched-pairs test was considered 
appropriate for the analysis. The use of ordinal measurements both pre- and post-training 
ensured that the two values could be compared, and for each pair, it could effectively be 
said if one value was more, equal or less than the other. The study results are shown in 
Table 6.5. 
Table 6.5: Comparison of OH knowledge and awareness within groups post-
training 
 Control group mean scores  Research group mean scores  
 Post-
training 
Pre-
training Change 
P 
value 
Post-
training 
Pre-
training Change 
P value 
Awareness of: 
Health risks in 
own job 
Measures to 
reduce risks 
MSDs 
Occ. asthma 
HAVS 
NIHL 
Dermatitis 
 
4.52 
 
4.50 
 
3.80 
3.84 
3.82 
3.96 
3.86 
 
4.60 
 
4.36 
 
3.30 
3.30 
3.44 
3.82 
3.16 
 
- 0.08 
 
+0.14 
 
+0.50 
+0.54 
+0.38 
+0.14 
+0.7 
 
0.417 
 
0.349 
 
0.028 
0.005 
0.082 
0.522 
0.004 
 
4.26 
 
4.13 
 
3.84 
3.77 
3.87 
3.87 
3.80 
 
4.23 
 
4.03 
 
2.92 
3.13 
3.00 
3.33 
2.87 
 
+0.03 
 
+0.10 
 
+0.92 
+0.64 
+0.87 
+0.54 
+0.93 
 
0.797 
 
0.618 
 
0.000 
0.001 
0.000 
0.001 
0.000 
Knowledge of 
symptoms & 
difficulties of: 
   
 
    MSDs 62 54 +8 0.317 67 48 +19 0.007 
HAVS 58 42 +16 0.046 66 48 +18 0.016 
NIHL 70 58 +12 0.134 67 52 +15 0.025 
Dermatitis 42 32 +10 0.166 64 31 +33 0.000 
All conditions 
average 
58 47 +11 0.060 66 45 +21 0.001 
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In general, higher mean scores post-training indicated an improvement on the apprentices’ 
OH baseline knowledge and awareness. Therefore, it can be seen from Table 6.5 that both 
control and experimental group participants predominantly indicated an improvement in 
their awareness of the health risks and occupational illnesses that commonly affect 
construction workers post-training. These results show that the post-training scores were 
higher than their baseline scores for all, but one measure (awareness of measures to 
reduce health risks) which dropped, albeit insignificantly, within the control group. 
Furthermore, a look at the scores for the questions that tested the apprentices’ knowledge 
of the symptoms and difficulties associated with the illnesses, shows that for the 50 control 
group participants who completed both the baseline questionnaire and the follow-up survey, 
the overall mean score improved from 47% to 58%, thus indicating a mean score 
improvement of 11%. Similarly, the experimental group participants’ overall score improved 
from 45% to 66%, indicating a mean score improvement of 21%. 
However, what is noteworthy is that when the Wilcoxon matched-pairs signed-ranks test 
was conducted, post-test minus pre-test scores predominantly revealed significant growth 
of knowledge and awareness within the experimental group. The null hypothesis in this 
instance stated that there was no statistically significant difference in the participants’ post-
training and pre-training scores. Hence, given the resultant test values for awareness of 
MSDs (p = 0.000), occupational asthma (p = 0.001), HAVS (p = 0.000), NIHL (p = 0.001) 
dermatitis (p = 0.000) as well as knowledge of symptoms and difficulties associated with 
MSDs (p = 0.007), HAVS (p = 0.016), NIHL (p = 0.025) and dermatitis (p = 0.000) within the 
experimental group, the null hypothesis was rejected, meaning that there was a statistically 
significant difference between the data for the nine measures. Therefore, the OH training 
that the experimental group participants received had a significant effect in terms of 
improving the participants’ baseline knowledge and awareness of OH matters.   
On the other hand, as pointed out earlier, there was also improvement in the scores for OH 
knowledge and awareness within the control group. However, the Wilcoxon matched-pairs 
signed-ranks test values showed that these gains were statistically significant for only four 
of the measures i.e. awareness of MSDs (p = 0.028), occupational asthma (p = 0.005), 
dermatitis (p = 0.004) and knowledge of symptoms of HAVS (p = 0.046). The rest of the 
score improvements were statistically non-significant. To some extent, this might be due to 
the fact that some of the pre-training scores were already relatively high, for example on the 
questions regarding awareness of health risks associated with their jobs (pre-training mean 
score was 4.60 out of a maximum 5) and the measures to reduce those risks (pre-training 
mean score was 4.36). Nonetheless, the next part of the analysis explored whether the 
  
199 
 
differences in post-training knowledge between the control and experimental groups were 
statistically significant. 
6.5.1.2 Comparison of differences between groups: 
Looking at the participants’ post-training scores on knowledge of the symptoms and 
difficulties associated with MSDs, HAVS, NIHL and dermatitis (shown in Tables 6.5 and 
6.6), the experimental group participants demonstrated greater knowledge of the illnesses 
overall (overall mean score = 66%) compared to the control group participants (overall 
mean score = 58%). In fact, the experimental group participants scored higher than the 
control group participants on three out of four of the knowledge questions, i.e. MSDs 
(experimental group score was 67% compared to 62% for the control group), HAVS 
(experimental group score was 66% compared to 58% for the control group) and dermatitis 
(experimental group score was 64% compared to 42% for the control group). The control 
group participants demonstrated greater knowledge on the remaining knowledge question 
i.e. NIHL where they scored 70% compared to 64% for the experimental group.  
In order to assess the significance of the post-training differences in OH knowledge 
between the control and experimental group participants, the research analysis utilised two 
independent samples Mann-Whitney non-parametric tests. The question was: did the 
additional LUSKInS training have any effect on any of the measured aspects i.e. knowledge 
of the symptoms and difficulties associated with MSDs, HAVS, NIHL and dermatitis. Note 
that only four of the conditions that were demonstrated using the LUSKInS were 
investigated for this part of the analysis. The null hypothesis in this case stated that “there 
was no statistically significant difference in the post-training OH knowledge between the 
control group and the experimental group due to using the simulations”. Accordingly, the 
alternative hypothesis assumed a statistically significant difference between the data. The 
null hypothesis would be rejected in favour of the alternative hypothesis if the test value (p) 
was less than or equal to 0.05.The results of the test are shown in Table 6.6.  
Table 6.6: Comparison of OH knowledge between groups post-training 
  
All apprentices 
Mean scores (%) 
Control group 
Mean scores (%) 
  
Significance 
(p value)   
Research group 
Mean scores (%) 
Mean 
difference 
      
Knowledge of:  
65 
62 
69 
53 
 
62 
 
62 
58 
70 
42 
 
58 
 
67 
66 
67 
64 
 
66 
 
 MSDs 5 0.280 
HAVS 6 0.836 
NIHL 3 0.682 
Dermatitis 22 0.024 
All conditions 
average 
 
8 
 
0.308 
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It can be seen from Table 6.6 that there was a statistically significant difference in post-
training knowledge of dermatitis between the control and experimental group participants (p 
= 0.024), suggesting that the additional training utilising the simulation had an effect on the 
participants’ knowledge of the symptoms and difficulties associated with dermatitis. 
However, despite the recorded differences between the control and experimental group 
participants in their post-training knowledge of MSDs, HAVS, and NIHL, the differences for 
these three conditions did not reach statistical significance MSDs (p = 0.280), HAVS (p = 
0.836) and NIHL (p = 0.682). This would suggest that the simulations for these conditions 
had a lesser impact in terms of improving the participants’ knowledge, although as 
presented earlier on, the participants that received the simulation-based training 
significantly increased their knowledge and awareness of OH issues. The next section 
presents findings from semi-structures interviews, conducted to explore further the impact 
of the simulations on the research participants’ knowledge and awareness of OH matters. 
 
6.5.2 Interview findings 
In order to investigate in more detail the effectiveness of the simulation-based training in 
enhancing the trainees’ OH knowledge and awareness, semi-structured interviews were 
conducted with 15 apprentices from the experimental group three months after the training. 
As described in Section 4.4.5 of the methodology chapter and illustrated in the interview 
guide provided in Appendix C (3.2), this process initially required the informants to recall, 
reflect and comment on the LUSKInS training they previously received. In addition, 
photographs previously taken during the training sessions were used during the interviews, 
to evoke memory as well as to get the informants to talk about what they remembered from 
the training. When asked the question: “do you remember what the training that my colleague 
and I delivered was about?. All fifteen participants remembered that the training was about 
the occupational hazards and the associated illnesses that predominantly affect 
construction workers together with their consequential impacts on both working and home 
life. The following are examples of the apprentices’ responses: 
“Yes, it was about the hazards of work I guess. Or the sort of effect it can have in later 
life. And the sorts of injuries, and skin disorders that could we could potentially get if we 
didn’t look after ourselves, and lift correctly or wash correctly or moisturise” [Trainee, 1]. 
“Yeah, it was hands on stuff on like hearing; I think it was pressure on your back, white 
finger and all that. What was the other one called when you get like cut skin and rashes 
on your hands maybe?” [Trainee, 6] 
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“It was umm, the different effects like your work can have on your body, like construction 
industry, with like dermatitis, white finger, you had the hearing one as well, partial 
deafness, umm was it I can’t remember some sort of, arthritis?” [Trainee, 8] 
Subsequently, the participants were asked for more details of what they remembered on 
each of the illnesses that were represented by the LUSKInS, including the specific names 
of the illnesses, the causes of the illnesses, the symptoms associated with them as well as 
the measures to prevent their occurrence. The findings related to each of the illnesses 
simulated by the LUSKInS are presented next. 
6.5.2.1 Knowledge and awareness of dermatitis 
All participants (n = 15) correctly identified dermatitis as well as described its various 
symptoms including red, inflamed, blistered, dry, flaky or cracked skin. All the apprentices 
also demonstrated an awareness of how they can prevent the occurrence of dermatitis, 
including wearing protective clothing to reduce contact with irritants (e.g. cement, paints 
and resins), as well as cleaning and moisturising their hands in order to keep the skin 
hydrated and protected from irritants. This knowledge and awareness was evidenced from 
comments similar to the following: 
Interviewer: Do you remember what we said causes dermatitis? 
Trainee 14: Yeah, like when you don’t wear gloves or like you don’t ever moisturise your 
hands and that, your skin gets dry and like cracks and stuff and you can get infections 
and that from cements and stuff like that. 
Interviewer: That’s right. And the symptoms, how would you know you’ve got it? 
Trainee 14: You’d be able to see like, sort of your skin would be like flaky and it could be 
like be irritable, it would be itchy and like a hot sensation as well. 
Interviewer: Yeah, and do you know how to prevent that from happening to you? 
Trainee 14: Yeah, so just wear your gloves all the time and like take care of your hands. 
 
6.5.2.2 Knowledge and awareness of Musculoskeletal Disorders (MSDs) 
Similarly, many of the apprentices (12 out of the 15 participants = 80%) remembered the 
musculoskeletal disorders simulations and demonstrated knowledge and understanding of 
MSDs. Being scaffolders, many spoke about how their work which involves a great deal of 
lifting and moving of equipment (e.g. scaffold boards and tubes) can result in back, 
shoulder and knee injuries. In fact, two of the apprentices mentioned that they had 
previously injured their backs as a result of lifting heavy items incorrectly. At the time of the 
interviews, another apprentice also reported suffering from a knee injury, which he testified 
to be quite sore, uncomfortable and restrictive in terms of carrying out his work. 
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Accordingly, the majority of the participants were able to describe some of the ways to 
prevent and reduce the occurrence of MSDs in the workplace, including avoiding lifting 
heavy items, using correct lifting procedures and lifting equipment where necessary. This 
knowledge and awareness of MSDs was evidenced from comments similar to the following: 
“The knee pain is when you’re not in the correct position of picking up stuff; where 
you’re actually just bending down without bending your knees, without looking at what 
you’re lifting and you’re just picking it up straight away, after about four five years of 
doing that exact same thing incorrectly, you will find that you can’t bend down correctly. 
It doesn’t usually have short effects, it’s the longer term effects, later on in life that is 
when it hits you the worst after you’ve been misusing your body, your body gets that 
structural shape so that’s why it’s always clever to lift properly, use the correct lifting 
procedures” [Trainee, 12]. 
What this apprentice also demonstrated in his discussion was an awareness that most of 
the occupational illnesses take a long time before they manifest themselves. He continued 
to state: 
“Because back or knee pain is not just, it’s not a thing that’s going to happen overnight, 
unless you’re picking up something that pulls your back there and then, if you do your 
back if it’s that bad, you’re gonna have to go to hospital anyway. If you pull it at that 
point but prolonged, that’s mainly from prolonged use, often lifting wrong for so many 
years. That’s what you’re gonna be stuck with” [Trainee, 12)]. 
 
6.5.2.3 Knowledge and awareness of Hand Arm Vibration Syndrome (HAVS) 
With regards to knowledge of hand arm vibration syndrome (HAVS), 9 out of the 15 
interviewees (60%) recalled the term “Hand Arm Vibration Syndrome” and that the illness is 
predominantly caused by regular and prolonged exposure to vibration, including from 
vibrating hand-held power tools such as concrete breakers, hammer drills and sanders. On 
the other hand, the other 6 participants who did not recall the name at first seemed to be 
more familiar with the term “white finger” instead. In fact, once pictures from the HAVS 
demonstration were presented to the participants, many were then able to discuss some of 
the symptoms and difficulties associated with the condition including tingling, numbness 
and loss of sensation in the fingers, whiteness at the finger tips especially in cold and wet 
weather and difficulties in picking up items. Accordingly, the participants discussed the 
importance of avoiding and limiting exposure to vibration in order to protect themselves 
from the illness, for example, by using suitable non-vibrating or low-vibration tools and 
reducing the amount of time spent on vibrating tools. The following is an example of one 
trainee’s responses:  
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Trainee 10: Umm, all I remember is we were like putting stuff on people like the hands 
and you know I remember all of that, I think that’s stuck in my head because I think that 
shocked me more than anything. 
Interviewer: Yeah. Do you remember what the hands were, what did they simulate? 
Trainee 10: We said white finger or? 
Interviewer: Yes, we had white finger simulations, do you remember what we said 
causes it? 
Trainee 10: That’s just like using power tools for long periods of time. So they vibrate a 
lot and you shouldn’t use them for too long” 
6.5.2.4 Knowledge and awareness of Noise Induced Hearing Loss (NIHL) 
As far as the interviewees’ recollection of the noise induced hearing loss simulator was 
concerned, only 7 out of the 15 participants (47%) remembered the noise induced hearing 
loss simulator at first. This might have been due to the fact that unlike the simulations for 
dermatitis and HAVS that are both visual and tactile (and many participants could try them 
on), the NIHL simulation relied on one person putting on the simulation to effectively 
communicate the effects of the mild, moderate and severe forms of the illness to those 
watching. Thus, the participation or involvement of the watching apprentices was somewhat 
limited. Nonetheless, when pictures from the NIHL demonstration were subsequently 
presented to the interviewees, 12 out of the 15 participants (80%) were then able to discuss 
the causes of NIHL in relation to their jobs. For instance, they spoke about how the noise 
made from dropping or banging scaffold tubes together is quite high-pitched and 
uncomfortable. Thus, they discussed the importance of avoiding noisy environments and 
wearing appropriate ear protection when working in noisy environments. Trainee 1 
responded as follows: 
Interviewer: There was one more simulation which we showed you. Do you remember 
it? 
Trainee 1: Umm….trying to think, back pain, knee pain, shoulder pain, dermatitis…… 
Interviewer: No…Ok, we showed you the noise induced hearing loss simulation too. 
Trainee 1: Oh yeah, the hearing loss. Sorry I forgot that. You put the headphones on XX 
(another trainee), the loudest person in the room! (Laughs) 
Interviewer: Do you remember what we said causes hearing loss? 
Trainee 1: what causes it….umm, like banging, dropping tubes inside rooms? Any sort 
of tools that we use, like electrical tools or anything like that.   
Interviewer: Yes, and sometimes just being on a site where there is a lot of noise. 
Trainee 1: Listening to loud music? 
  
204 
 
Interviewer: Yes, precisely. So what would you need to do if you were on a site and 
there was a lot of noise? 
Trainee 1: wear ear defenders in places where it’s needed. And, try not to drop tubes 
inside rooms because that’s quite nasty, it gives you a high pitched ring.  
Another trainee gave the following account: 
“All hearing loss is, obviously the sound loss, so you could be deaf in one ear or deaf in 
both ears from prolonged noise, high pitched sounds to low pitched sounds. A lot of 
sounds that we don’t realise are too high pitched for us like tubes banging together, 
people dropping things just makes obviously loud noises to your ears, which affect your 
ears. So if you’re in a place that’s too noisy, wear ear defenders, if not come out of the 
zone that you’re actually in” [Trainee, 12]. 
Therefore, the evidence presented above demonstrates that most of the research 
participants were able to discuss some of the symptoms and difficulties associated with the 
various conditions, three months after taking part in the simulation-based training. 
Moreover, the interview findings validate the findings from the quantitative analysis, 
suggesting that the dermatitis simulations had the most impact in terms of increasing the 
participants’ knowledge and awareness of the condition, whereas NIHL in particular had a 
much less impact. Section 6.8 will discuss these findings in the context of existing literature. 
The next section explores the impact of the simulations in regard to changing the 
participants’ attitudes. 
6.6 Assessment of participants’ OH related attitudes post-training 
6.6.1 Questionnaire findings 
Similar to the assessment of the impact of the simulations on the apprentices’ knowledge of 
OH presented above (Section 6.5), the analysis of the changes in the participants’ OH 
attitudes post-training was performed at two levels: 1) within groups, and 2) between 
groups.  
6.6.1.1 Comparison of changes within groups: 
Again, descriptive statistics were initially used to compare both the control and research 
participants’ pre-training scores with their post-training results. The nonparametric Wilcoxon 
matched-pairs signed-ranks test was then used to explore whether or not the changes 
within the two groups were significantly different. The results are shown in Table 6.7. 
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Table 6.7: Comparison of OH attitudes within groups post-training 
  
Control group mean scores  
 
Research group mean scores  
 
 After Before Change P value After Before Change P value 
  
 
 
4.68 
 
 
4.74 
 
 
4.74 
 
 
2.64 
 
 
2.38 
 
 
3.02 
 
 
 
4.58 
 
 
4.70 
 
 
4.66 
 
 
2.54 
 
 
1.86 
 
 
2.88 
 
 
 
+0.1 
 
 
+0.04 
 
 
+0.08 
 
 
+0.1 
 
 
+0.52 
 
 
+0.14 
 
 
 
0.417 
 
 
0.726 
 
 
0.747 
 
 
0.536 
 
 
0.018 
 
 
0.646 
 
 
 
4.62 
 
 
4.77 
 
 
4.57 
 
 
2.64 
 
 
2.43 
 
 
2.41 
 
 
 
4.49 
 
 
4.61 
 
 
4.39 
 
 
2.28 
 
 
2.34 
 
 
2.26 
 
 
 
+0.13 
 
 
+0.16 
 
 
+0.18 
 
 
+0.36 
 
 
+0.09 
 
 
+0.15 
 
 
 
0.147 
 
 
0.084 
 
 
0.195 
 
 
0.058 
 
 
0.575 
 
 
0.438 
Attitudes constructs: 
1) My health is top priority 
when I do my job 
 
2) I must always wear 
protective clothing 
 
3) I must always report 
dangerous situations 
 
4) Workers must accept ill-
health as part of the job  
 
5) It is sometimes 
necessary to take short cuts  
 
6) YW lack control over 
work conditions 
 
 
In general, higher average scores post- training against the first three statements and lower 
scores against the last three statements (shown in Table 6.7) indicated an improvement on 
the apprentices’ baseline OH attitudes. Therefore, it can be seen from Table 6.7 that both 
control and experimental group participants indicated an improvement in their attitudes 
towards prioritising their health when they carry out their work, ensuring that they wear 
appropriate PPE as well as reporting any dangerous situations they see in their work.  
However, based on the Wilcoxon matched-pairs signed-ranks tests, none of these 
improvements were statistically significant. This might be due to the fact that most of the 
participants had demonstrated positive attitudes towards these issues before training. For 
example, in regard to prioritising their health when the carry out their work, the control 
group participants scored 4.58 out of a maximum of 5 before training. That score increased 
by 0.10 points to 4.68 post-training (p = 0.417). Similarly, the experimental group score for 
this attitude measure increased from 4.49 to 4.62 (p = 0.147). Looking also at the question 
about wearing protective clothing, the control group participants previously scored 4.70. 
That score increased by a mere 0.04 points to 4.74 (p = 0.726). The experimental group 
score on the same question increased to 4.77 from 4.61 (p = 0.084).  
On the other hand, both the control group and research participants’ attitudes as regards: 1) 
construction workers accepting ill-health as part of their jobs, 2) the need to take short-cuts 
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in order to get jobs done, and 3) younger workers’ lack of control over their work conditions, 
did not improve post-training. In fact, the attitudes towards these issues were poorer post-
training, even though insignificantly. For example, in regard to accepting ill-health as part of 
their job, the control group mean score increased from 2.54 to 2.64 (p = 0.536), whilst the 
experimental group score also increased from 2.28 to 2.64 (p = 0.058), signifying drops in 
attitude post-training i.e. that more of the participants saw themselves as having to accept 
some level of ill-health as part of their jobs. Likewise, more participants from both groups 
expressed some acceptance for a need to take short-cuts in order to get their jobs done 
post-training – the control group score significantly increased from 1.86 to 2.38 (p = 0.018), 
whilst the experimental group score insignificantly increased from 2.34 to 2.43 (p = 0.575). 
And finally, on the question of younger workers lacking control to improve or alter the 
conditions of their work, the control group score increased from 2.88 to 3.02 (p = 0.646), 
whilst the experimental group score also increased from 2.26 to 2.41 (p = 0.438). To some 
extent, these findings would suggest that the OH training that both groups received had not 
had any impact in terms of changing the participants’ attitudes towards these issues. This 
finding, particularly its significance, is explored further in Section 6.8. 
The next part of the research analysis, presented next, explored whether the differences in 
post-training attitudes between the control and experimental groups were statistically 
significant, and therefore a result of the additional simulation-based training within the 
experimental group.  
6.6.1.2 Comparison of differences between groups: 
The research utilised two independent samples Mann-Whitney non-parametric tests for this 
part of the analysis. The null hypothesis in this instance stated that “there was no 
statistically significant difference between the control and experimental group participants’ 
OH attitudes post-training due to using the simulations”. Accordingly, the alternative 
hypothesis assumed a statistically significant difference between the data. Therefore, based 
on the Mann-Whitney test values, the differences in the post-training attitude scores 
between the control and experimental group participants were not significant for all the 
attitude measures – prioritising own health (p = 0.650), wearing PPE (p = 0.160), reporting 
OH hazards (p = 0.616), accepting ill-health as part of the job (p = 0.401), taking short-cuts 
(p = 0.070) and younger workers’ lack of control to alter conditions of their work (p = 0.953). 
Table 6.8 summarises these results. 
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Table 6.8: Comparison of attitudes between groups, post-training 
  
All apprentices 
Mean scores  
Control group 
Mean scores 
  
Significance 
(p value)   
Research group 
Mean scores  
Mean 
difference 
      
Attitudes towards:  
 
4.65 
 
4.76 
 
4.66 
 
2.64 
 
2.41 
 
2.72 
 
 
4.68 
 
4.74 
 
4.74 
 
2.64 
 
2.38 
 
3.02 
 
 
4.62 
 
4.77 
 
4.57 
 
2.64 
 
2.43 
 
2.41 
 
 
0.06 
 
0.03 
 
0.17 
 
0.00 
 
0.05 
 
0.61 
 
 
0.650 
 
0.160 
 
0.616 
 
0.401 
 
0.070 
 
0.953 
 
Prioritising own health 
 
Wearing PPE 
 
Reporting OH hazards 
 
Ill-health as part of job 
 
Taking short cuts 
 
YWs’ lack of control 
 
 
These questionnaire findings demonstrated three key points, that, post-training: 
1. More positive attitudes were seen among the apprentices as regards: 1) prioritising 
their health when they carry out their work, 2) ensuring that they wear appropriate 
protective clothing and 3) reporting any dangerous situations they see in their work.  
2. Less positive attitudes were seen as regards: 1) construction workers accepting ill-
health as part of their jobs, 2) the need to take short-cuts in order to get jobs done, 
and 3) younger workers’ lack of control over their work conditions. 
3. None of the attitude changes reached statistical significance. 
 
6.6.2 Interview findings 
To a large extent, the semi-structured interviews validated the first two points from the 
questionnaire findings, stated above (6.6.1.2). The following discussions illustrate this point. 
6.6.2.1 Attitudes towards the importance of looking after own health at work 
14 out of the 15 interviewees (93% of respondents) reported that they considered looking 
after their health at work to be very important. Trainee 14 reflected on the issue as follows: 
Interviewer: So, having received that training on your OH, how do you view the 
importance of looking after your own health at work? 
Trainee 14: Umm, yeah I think that it showed you like the effect that it’s gonna have if 
you don’t, so you know it re-enforces how important it is, especially because instead of 
going, well it’s gonna hurt your back, you are sort of going, this is what it’s gonna feel 
like coz obviously we had something there to show us and I suppose it made you a bit 
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fearful like in a good way. In a way to make you think, well you know I’m gonna have to 
wear the right sort of PPE and stuff like that, lift things properly. 
Another Trainee stated: 
“I think, well I’m a bit older than a lot of the other guys (over 25 years old), my health 
and safety first and everyone else’s safety first before I take on a task, I won’t risk 
myself or endanger myself just to do a job. They don’t pay, they are not going to be 
paying me ten years down the line if I can’t walk or I can’t write or anything like that, so 
whenever I take on a task, I always put my body first, I always look after myself first and 
then of those around me so I’m not injuring or causing harm to anyone else. So that’s 
the way I see it, I don’t intend to lift, even though they may ask you to, if they ask me to 
and I don’t want to, they’ll have to let me go. But I won’t put myself over a certain limit” 
[Trainee, 12]. 
Following these statements, the researcher asked the trainee whether he thought his 
attitude towards OH matters might be different from that of younger apprentices. He replied: 
“I think with the young ones it’s more of a macho thing, how many you can pick up and 
stuff like that and especially when the young ones are twenty and stuff like that, it’s only 
when they hit, when they’ve been doing it for a good five years round about 25/30, 
they’re gonna start feeling the aches and pains of not lifting up correctly and I think what 
you tend to find is once it’s there it’s very hard to fix it, once your back starts aching, it’s 
very hard for you to, lest you leave the trade to get it back to normal coz you are 
constantly lifting and lifting and even if you start doing that using the right positions it’ not 
gonna do you that much good coz it’s affected your back already” [Trainee, 12]. 
However, contrary to trainee 12’s view about the younger trainees’ approach, the younger 
apprentices who were interviewed post-training predominately reported positive attitudes 
towards looking after their health at work. When asked the question: do you think it’s 
important to look after your health at work?, one trainee, aged 18 at the time, stated: 
“Yeah, like, probably more me than anyone else coz I just sit there and think I’m young 
now, I don’t wanna be like, no offense but XX (one of the older instructors), I see him 
walking about and what he’s said and what you showed us, I’d never over lift or try and 
do something I couldn’t anyway” [Trainee, 10]. 
Trainee 1 (aged 22-24) also stated: 
“ Yes, definitely. I mean, I do constantly complain about the brickies, because whenever 
they leave out scaffold boards and it dries, its very dusty. So when you are passing 
them up, or down, it’s going all in your face and you are constantly breathing it in. It 
could have some really bad effects later on” [Trainee, 1]. 
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This last respondent reflected on his experience of wearing the MSDs (back and shoulder) 
simulation as follows:  
“That was, umm…not nice I must admit. It definitely does give you a kick up your 
backside, to get you to think of lifting things properly, instead of haphazardly” [Trainee, 
1]. 
 
6.6.2.2 Attitudes towards importance of wearing appropriate PPE 
The last respondent’s comment above suggested that the trainee’s attitude towards looking 
after his health at work had changed as a result of the simulation-based training. Other 
participants also made comments to reinforce this finding, which would contradict the 
questionnaire finding suggesting that the simulations had no significant impact on the 
learners’ attitudes. For example, Trainee 2 reflected on the effect of the simulation-based 
training on his approach to work as follows: 
Trainee 2: I know now what can happen, it made me a lot more aware, keep my skin 
clean and things like that.  
Interviewer: Yeah, has it changed in any way the way that you actually carry out your 
work? 
Trainee 2: Yeah, it has. I never used to wear gloves, but now I actually do wear gloves 
every day that I work. I’d never ever not wear gloves.  
In fact, the interviewees frequently reported a change in attitudes with regards to wearing 
protective clothing, as a result of the simulation-based training. The following are further 
examples of comments made: 
“I know a lot more obviously from when you last came. Like what you were saying and 
now, I always wear gloves, so I wouldn’t not wear them now, which I did before 
sometime in the summer, I’d be like oh yeah I won’t wear them, but now with what you 
said, I wear them, I just wouldn’t take the risk now” [Trainee, 10]. 
“I never used to wear gloves but now I do” [Trainee, 3]. 
“Since the induction, I wore gloves since then. Coz umm, I’m constantly working with oil, 
and stuff like that and XX (trainer) was on about oil, like when you put your hands in 
your pockets or putting your hand in your trousers and you’re passing oil across 
everything, you could get testicular cancer and stuff, so. Yeah, so I stopped that” 
[Trainee, 8] 
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On the other hand, there was less compelling evidence to suggest that the simulation-
based training positively impacted on the participants’ attitudes on the issue of: 1) accepting 
ill-health as “part of the job”, 2) younger workers’ perceived lack of control to alter the 
conditions of their work, and 3) the perceived need to take short cuts in order to get the job 
done. These findings validate the questionnaire findings presented earlier on (Section 
6.6.1). A discussion on each of these themes follows. 
6.6.2.3 Attitudes towards accepting ill-health as part of the job 
 Some of the interview participants conceived the occupational illnesses as something 
which could not be totally avoided, and therefore part of their jobs or trade. This was 
evidenced in accounts similar to the following: 
“Shoulder pain is something you can’t really get away from with scaffolding 
unfortunately. Because you are constantly reaching out and turning the spanner above 
your head, and it’s a lot of pain. When you speak to the older guys I’ve been working 
and learning with, it’s always the forearm, elbow and shoulder, always” [Trainee, 1]. 
Trainee 7 provided an interesting perspective on the subject: 
“They used to say, years ago, like the average age, you have to work till is like 50, to do 
scaffolding because people will end up with problems. Bad shoulders, bad backs, this 
and that. But now they say the age is a bit higher because people are doing more things 
to look after their selves, like keeping you alive, bending and stuff like that. But people 
fall, people slip, people trip, that’s in every trade. But not just because it’s scaffolding, it 
happens in every trade. A painter will slip in a room. Like shit happens, accidents 
happen, people die! Like seriously, people get fittings thrown at them, screamed at, 
threatened to fight them, get punched in the face over scaffolding. This shit happens 
every day. It’s never gonna change!” [Trainee, 7]. 
While discussing the likelihood of the illnesses affecting him in his working life, Trainee 9 
also reflected on the subject as follows: 
“Yeah, there’s always a possibility. But if you do your best to prevent them from 
happening, then I don’t see the likelihood of getting any of them. The most, I think the 
most common one would be musculoskeletal one, because there is not a massive way 
in which you can completely avoid musculoskeletal because obviously you are working 
and lifting” [Trainee, 9]. 
This last respondent’s initial statements show that he was aware that the occupational 
illnesses are largely preventable. However, it appeared from the participants’ comments 
above that their understanding that musculoskeletal disorders were part of their trades was 
to a degree related to the way they viewed the nature of their job, which involves much 
lifting, stretching and movement of materials.  
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6.6.2.4 Attitudes towards younger workers’ perceived lack of control to alter the conditions 
of their work 
On this issue, the researcher asked the participants whether they would speak out if they 
had any concerns about their work conditions. Whilst some confidently stated that they 
would speak out, or even walk out of their job if something was of concern, a few 
respondents expressed some reluctance and a lack of confidence or power to improve or 
alter the conditions of their work.  One trainee stated:  
“Just being an apprentice you are not the first person to give a say, like you always give 
the last word” [Trainee, 6]. 
While discussing the causes and symptoms of HAVS, this previous apprentice spoke about 
how they regularly used a vibrating power drill at his work. He appeared concerned that this 
would have some long-term effects on his and his colleagues’ health. Yet, when the 
researcher suggested that he should raise his concerns with his supervisor or someone 
more senior, he replied: 
“They wouldn’t listen to me. It’s just quicker, quicker to get the job out of the way. They 
don’t care” [Trainee, 6]. 
He continued to explain: 
“I just think with the vibration, I don’t think people concentrate on it as much when they 
are working like because they are doing the job and concentrating on the job so much. 
They don’t care about these things, which they should really” [Trainee, 6]. 
6.6.2.5 Attitudes towards prioritising getting jobs done over own health 
In his last comment above, Trainee 6 raised the point about a focus in the workplace to get 
jobs done. This view was shared by few other interviewees. For example, while discussing 
the usefulness of the college-based training in relation to his workplace-based training, one 
trainee 10 contrasted the two as follows: 
“Umm, it’s different (college-based training); it’s a lot different, like on site it’s all about 
getting a job done. Obviously, you’ve still got to have some sort of like risk assessment 
in place but here (at college), it’s about take your time, do it right and learn from it; 
whereas in the workplace you have to get the job done by a certain time” [Trainee, 10]. 
Another trainee’s account on the subject as well as his overall attitude towards OH matters 
is noteworthy. In his account, this interviewee (trainee 7) described how he prioritised 
getting a job done and getting paid over his own health. When the researcher posed the 
question: “Do you think it matters that you should look after your health at work?”, he 
stated: 
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Trainee 7: Yeah, but then when you’re working and you’ve got 45 things to do and you 
gotta hurry up and do it, you can’t go away to find a pair of glasses for 20 minutes. 
Interviewer: Yeah, but like a lot of the older guys who have been working like that, when 
you talk to them now, they wish they had done things differently. 
Trainee 7: Yeah, I know. I understand that, but at the time, oh sorry boss, I just took half 
an hour to find a pair of glasses, cut that! What’s he gonna say, f**kn deduct your 
money, you know what I mean! I don’t know, It’s the safe way of doing it. If you try to 
work exactly how they want you to work, safety on site, you are never getting anything 
done, you will be getting dock money all the time, you’ll never work. From the way they 
(college instructors) say it, and the way how you do it, you will never ever work. You will 
never make your money. Even on site now, we struggle making our money, and we 
don’t do all that. This ain’t the way. Go on a street firm, and you will see the difference. 
It was also interesting to note that unlike many other interviewees who reported a change in 
attitudes with regards to wearing PPE (discussed in earlier sections), Trainee 7 explicitly 
reported not wearing appropriate protective clothing whilst working. For instance, while 
discussing the occupational illnesses affecting construction workers, including NIHL, he 
stated the following: 
Trainee 7: Never wore hearing protection!  
Interviewer: No? When you are putting up scaffolds, are you not required to wear ear 
protection for instance? 
Trainee 7: I don’t think so!  I’ve never used it in my life. Never once, have I used it. I’ve 
used a gas mask, once, dust mask sorry. I was doing work with asbestos and I was on 
street work and that’s it. That’s the only thing I’ve ever done. I’ve done things like zip 
saws, cutting things and I ain’t wearing goggles or anything! 
Remarkably, when the researcher asked Trainee 7 how useful he thought the OH training 
he was receiving at college was to his work practice, he gave the following response: 
Trainee 7: Yeah, it’s gonna be useful if I ever go onto a site and I’ve got 40 health and 
safety people standing around me watching me doing it. Then I’ve gotta do it like these 
want it, but if there no health and safety watching you, you are not going to be doing 
that. Not in the slightest. Like before I was with XX (current company), I was with a 
street firm, and I was wearing trainers, shorts with your top off, 
Interviewer: What, whilst you were working? 
Trainee 7: Yeah, and I’d be working on one board on a scaffolding like 15, 16, 17 foot up 
in the air, like no hand rail like nothing what these are telling me, nothing like that at all.  
Interviewer: That wasn’t very safe though! 
Trainee 7: It wasn’t very safe but I’m here! 
 
  
213 
 
As a result of some of this last respondent’s comments, the researcher was keen to know 
how the instructors dealt with apprentices who came from such backgrounds and did not 
follow the correct work procedures or practices. It was interesting to note that whilst the 
instructors reported that efforts were made to ensure that the apprentices followed industry 
set guidelines to carry out work tasks at college, the instructors conceded that some of the 
companies’ practices still lagged behind and in fact, the college had limited or no control 
over what happened once the apprentices returned to their places of work. Instructor 5 
gave the following account: 
Interviewer: Do you feedback to a company if they have been teaching their lads wrong? 
Instructor 5: Oh yeah. 
Interviewer: Or if someone comes back from industry and they tell you that they’ve been 
doing things this way and it’s not the way it should be done? 
Instructor 5: We’ll tell them straight. West Country is one of the worst in the country; the 
companies still operate in the 1975s down there. We’re getting lads through, and we’re 
talking about harnesses, we show them what we use and they shock them…they’ve 
never seen them!  
Interviewer: Really?! 
Instructor 5: You know, bits of rope, sorry but that’s not… I’ve contacted the firms and 
said do you realise what, and they say who the hell are you, you tell me how I run my 
company!  
Interviewer: Why are they sending people here then? 
Instructor 5: They want a ticket. This is the biggest problem we have. I mean, as far as 
industry is concerned, umm the methods that are taught here with regards to scaffolding 
and safe zones that are used, if we drove around Kings Lynn now, I’d be hard pressed 
to find a scaffold that’s been built to that.  
Another instructor stated the following: 
“When we actually train people here, we can tell them obviously about you know the 
COSHH regulations, substances that they may come across and things like that, but we 
can’t actually watch them out on site and to be honest, we can give them the 
information, we can tell them what’s not right and you know what’s wrong, but again, as 
I say, when they are out on site, you don’t know whether they are going to use the 
information that you give them. You don’t know whether they will remember it and use it 
to full effect. I mean we can only tell them at the end of the day, we can’t enforce it out 
there” [Instructor, 1]. 
Therefore, the findings presented above highlight the mixed views or differences in OH 
related attitudes that existed among the apprentices post-training. Whilst some 
demonstrated positive changes, others including Trainee 7 showed modest or no changes 
in OH related attitudes. To some extent, some of the differences in OH related attitudes 
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appeared to be shaped by the apprentices’ work demands, their personal goals and general 
work experiences. The implications of these findings as well as their position in the context 
of existing literature are discussed later on in the chapter (Section 6.8). Next, data on the 
participants’ perceptions of the value of the simulation learning tools are presented.  
6.7 Evaluation of simulation-based training – participants’ perspectives 
6.7.1 The perceived benefits of utilising simulation tools 
6.7.1.1Questionnaire findings 
In section 3 of the follow-up survey questionnaires, the experimental group participants 
were asked to complete a post-training evaluation of their impressions of the simulation-
based training programme. Data relating to the participants’ perceptions of the simulations 
as a training tool was collected and analysed under six key questions, utilising a Likert 
scale 1 = not at all, 2 = a little, 3 = some, 4 = quite a lot and 5 = a great deal. The results 
are presented in Table 6.9 (minimum, maximum and mean scores) and Figure 6.7 
(response frequencies). 
Table 6.9: Participants’ evaluation of the simulation-based training  
 
 
Construct 
 
Minimum 
Scores 
Maximum 
 
Mean 
(M)     SD 
To what extent:    
1) Were the simulations beneficial to your learning? 
 
2) Will you be able to apply what was learnt in your 
place of work? 
 
3) Was the contribution of other participants helpful to 
your learning? 
 
How well did the training enable you to: 
4) Understand the importance of looking after your 
health at work? 
 
2 
 
 
2 
 
 
2 
 
 
 
2 
5 
 
 
5 
 
 
5 
 
 
 
5 
 
3.79   0.897 
 
 
3.75   0.888 
 
 
3.67   0.926 
 
 
 
4.08   0.802 
5) Increase your awareness of the health hazards in 
your workplace? 
 
2 5 4.02   0.846 
6) Increase your awareness of the illnesses affecting 
construction workers 
2 5 4.00   0.816 
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Figure 6.7: Apprentices’ perceptions of the simulation-based training 
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The key point to note is the consistently high average scores recorded for all six aspects 
designed to measure the participants’ perceptions of the simulations. Considering: 
1) The usefulness of the simulations to the apprentices’ learning, the average rating 
was 3.79, indicating that the majority of the respondents in the study deemed 
simulations to be beneficial to their learning. For instance, out of the 61 participants 
who completed the questionnaire, 42.6 % (n = 26) indicated that the simulations 
were of “some” benefit to their learning, whilst 26.2 % (n = 16) agreed “quite a lot” 
and 27.9 % (n = 17) agreed “a great deal” that the simulations were beneficial to 
their learning. 
 
2) The impact of the simulations to enable application of what was learned in practice; 
a mean score of 3.75 was recorded, with as many as 38 respondents (62%) either 
agreeing “quite a lot” or “a great deal” that that they would be able to apply what was 
learnt from the simulation-based training in their places of work.  
 
3) The effect of the contribution of others to individual learning; the average score was 
3.67, with most of the participants indicating that the contribution of others provided 
“some” help (39 %), or “quite a lot” (30 %) or “a great deal” (23 %) of help towards 
their learning. 
 
4) The impact of the simulations in enabling understanding of the importance of looking 
after the participants’ health at work; this aspect achieved the highest rating, 
averaging 4.08. Notably, an overwhelming majority (79%, n = 48) gave a rating of 4 
or 5, indicating that the respondents largely consented that the simulations enabled 
their understanding of the importance of looking after their health at work.  
 
5) The extent to which the simulations increased the participants’ awareness of the 
health hazards in their workplaces was also rated highly, averaging 4.02 amongst 
the respondents. 72 % (n = 44) agreed “quite a lot” or “a great deal” that the 
simulations aided or increased their awareness of occupational hazards. 
 
6) The respondents’ assessment of the impact of the simulations in increasing their’ 
awareness of the occupational illnesses that affect construction workers averaged 
4.00, with most of the respondents (74%, n = 45) giving a rating of 4 or 5 against 
this aspect.  
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Overall, the quantitative findings presented above indicated that the simulations were 
perceived to be a useful way of learning, particularly in developing the learners’ 
understanding or appreciation of OH matters. Further evidence, to provide richer insights 
was sought by incorporating open-ended questions in the questionnaires for participants to 
integrate qualitative comments, as well as through the semi-structured interviews 
conducted three months after training. Table 6.10 provides examples of the respondents’ 
qualitative comments. 
 
Table 6.10: Examples of apprentices’ reactions to the simulation-based training 
Question 3.5: What were the good things about the simulation-based training? 
“Getting to feel what it’s like” 
 
“It was hands-on and visual” 
 
“Gave better awareness” 
 
“Opened my eyes to occupational health 
problems” 
“I now know how it feels to have the 
illnesses” 
“Helped me understand how serious it can 
be” 
“Getting to experience the different 
illnesses” 
 
“Makes you realise what you don't want to 
happen” 
“You can see and feel what it's like to have 
the disease” 
 
“Improved our awareness towards different 
work-type health hazards” 
 
“It was clear” 
 
“It was kept interesting” 
“Seeing what the effects do” 
 
“It was interesting to learn about it” 
 
“Opportunity to discuss openly” 
 
“You could see and feel how things are” 
 
“Helped us understand more” 
 
“It was relevant and made me aware of 
extent of hazards” 
“It was hands on, which is better for 
learning” 
 
“We could see what actually happens” 
 
“It was fun” “It allowed me to pay more attention” 
 
“Easy to understand” “You can see what needs to be done not just 
hear about it” 
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6.7.1.2 Interview findings 
Qualitative responses gathered from semi-structured interviews, to further assess the 
respondents’ perceptions of the value of the simulations as a training tool validated the 
questionnaire findings. For example, when the researcher asked the apprentices how they 
had found receiving OH information using the simulations, as opposed to for example, 
having a lecture or watching a video, many of the interviewees’ reactions to the simulation-
based training were very positive. For example, 13 out of the 15 interviewees (87%) 
reported that the simulation-based training was easier to understand, more useful and 
effective at communicating the OH message, and it provided the participants with an 
enjoyable hands-on as well as visual experience, which resulted in the learners paying 
greater attention to the learning activities. The following are examples of some of the 
responses made: 
“I think that’s more useful because you can actually see for yourself and you can see 
actually in front of you like how not doing it will affect you. So I think you’ve got more, I 
don’t know, obviously doing that you can see that for yourself how it actually is rather 
than just some writing explaining how it is, so you actually get more of a feel for it, it 
makes you understand more and take your time to take it more seriously as well I 
think” [Trainee, 11]. 
“It is a lot easier. I understand it, to be shown what can happen and stuff like that” 
[Trainee, 2]. 
“I think it was more effective because it’s like, you’re either gonna go oh this is gonna 
happen to you, that’s gonna happen to you, and you’re like yeah whatever that’s not that 
bad, but when you say we are gonna show you, this is how you’re gonna feel, this is 
how restricted your life is gonna be if you behave in that way, you’re like oh wow, 
whereas before you kind of don’t take people’s words, do you know what I mean. It 
doesn’t hold as much weight just seeing it on a PowerPoint” [Trainee 14]. 
“Umm, being more hands on, like you pay more attention I guess because it’s more 
interesting than if you were just to look at page upon page on a PowerPoint 
presentation” [Trainee, 9]. 
In fact, like the last two respondents, many of the participants endorsed simulations as a 
preferred method of learning, compared to passive lecture-based methods. For example, 
three other interviewees commented: 
“It’s a lot easier, like you showing us, and letting them feel how it is. Instead of just 
standing there speaking I can remember it more” [Trainee, 3]. 
“It’s better. It gives you something to focus on, instead of someone just standing there 
and talking at you. Like you can get your hands on, like feel and touch and what it looks 
like. I think it’s better” [Trainee, 5]. 
“Yeah, it’s easier. Yeah much easier, like you can see what is going on instead of just 
reading a boring….boring umm, whatever they are called! (laughs) slides” [Trainee 6]. 
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Other interviewees also deemed simulations to be more suited to their learning styles. 
Section 5.4 in the previous results chapter provides further evidence in this regard. The 
following are other examples of comments made:  
“It’s a lot better. When, being scaffolders I suppose we are more used to touching, we’re 
more sort of touchy feely people, someone standing there and just talking to you I think 
we get bored, we lose interest that way. But me personally, that’s how I felt at school, I 
haven’t really got a long attention span to be honest, if I don’t understand something, 
then I’ll lose interest and then I won’t bother at all or I’ll try and do something else, or fall 
asleep or something. But actually having something to hold and to actually visualise it as 
well, it’s a bit of laziness but it’s a bit better at the same time I suppose” [Trainee, 8]. 
“It is much better for me, for a person like me when it’s hands on and practical. I cannot 
stand class work. Never have, I don’t think I ever will. It just to be brutally honest with 
you, it bores me to death” [Trainee, 1]. 
It was also interesting to note that even the apprentices who did not get to wear the 
simulations reported learning from observing the effects of the illnesses on the participants 
who wore the simulations. The following comments illustrate this point: 
“Obviously I think it was XX (another trainee) who tried it, but it showed me like what it 
can be like.  Like the problems of dermatitis and things like that” [Trainee, 3]. 
“I think that, the way you did it with this, I think, for me personally, I took more interest in 
it because you could actually see it like it was there. Sometimes when you like watch a 
PowerPoint or whatever and someone just constantly telling you, you tend to lose 
concentration, well for me I do anyway, but actually seeing like XX and XX (other 
trainees) dress up and like they literally couldn’t move as well and like you kinda realise 
how important it is” [Trainee, 10]. 
Therefore, the apprentices in the study largely viewed simulations as an effective and better 
learning tool compared to traditional methods such as classroom lectures. As was seen in 
the various statements, simulations were viewed by the learners as being effective in 
stimulating subject interest, promoting participation or engagement and providing the 
learners with a better appreciation of OH. However, in order to develop a complete 
understanding of the extent to which simulations assist in the learning environment and 
most crucially their role in achieving OH learning outcomes, the researcher also interviewed 
the college instructors who were present during the LUSKInS demonstrations, to gather 
their perceptions on the value of simulations in the learning environment.  
In general, the instructors’ reactions to the simulations were also very positive. Similar to 
the apprentices, the instructors conceived the simulations to bring an element of fun to the 
learning process, as well as to open up dynamic learner participation, which effectively 
allows the learners to explore and create their own understanding of the subject matter. For 
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example, when asked for her thoughts on the value of the simulations as training tools, 
Instructor 4 stated: 
“When we sat in with that group when you did it with them, they had the best time ever 
(laughs). Yeah, it was fun. They could see what it feels like to not be able to move, a bit 
crazy but I think yeah I think they are quite good really, they get the message across” 
[Instructor, 4]. 
Instructor 8, on the other hand, perceived the simulations to be more effective at fostering 
interaction between participants as well as providing the learners with a better appreciation 
of occupational illnesses. He stated: 
“I do think they are brilliant, watching the guys, the interaction with the guys, umm like 
with the hands, I know they’ll mess around and play with their hands but when they can 
see it, it’s like I don’t want hands like these! The suit, when they put the suit on, I mean 
they realise the importance of it. Because prior to that the only thing that I ever listened 
to watch me I’ve done my back in coz no one told me different, you’ve got a chance, 
you’ve now got the chance to change it or you’ll end up like me. Well, they don’t feel 
what it’s like to be like me! They can only see it, but when you put that gear on, and it’s 
become part of them or the back bending where they go oh right I really can’t stand up, 
it hurts. Then yeah, it brings it home to them, and especially with the apprentices coz 
they are the guys I think you can change. They aren’t spoilt yet” [Instructor, 8]. 
Other instructors added to this point about the simulations providing a better appreciation of 
the occupational illnesses, particularly to the younger and inexperienced apprentices. They 
stated: 
“A lot of these guys have got no experience, they’ve got no real appreciation of what you 
are trying to say to them, and I think that’s as first hand as they are gonna get isn’t it 
before it’s too late” [Instructor 4]. 
“Most of the guys, I mean especially youths, you don’t tend to think about the 
consequences until you see the results. Now unfortunately, most people will see the 
results when it’s too late. This for me is far better, it’s a no brainer. This is what we 
should be doing. I think they give some credence to what we are trying to tell these 
guys. If they can see it, that this is what will happen, not might, this is what will happen” 
[Instructor, 5]. 
This last respondent was also of the view that the simulations for occupational illnesses are 
a more effective training tool compared to the conventional way of presenting OH 
information using PowerPoints. He believed that simulations have a role to play in 
improving the industry’s training efforts. He stated: 
“I mean those gloves and the bits and pieces that you just showed me, they are far 
better than a slide on a PP, believe me. Some insipid photograph of a guy with a burnt 
hand goes past and through your memory without logging, but that I think would stick 
with you” [Instructor, 5]. 
  
221 
 
With regards to the trainees that do not get to put on the simulations but observe others do 
so, Instructor 6 made a point that is worth mentioning.  
“You can get some lads that are just quiet, they won’t interact with anything. But they 
are there, they can see what could happen and hopefully even though they don’t put 
them on, they are there in the room where the other people are putting them on, so they 
are getting that feedback and they are watching what’s going on. So you are actually 
making the lads the trainers, because they are wearing them, they are saying what they 
are feeling and the other lads are listening to them not you” [Instructor, 6]. 
Thus, this last respondent viewed simulations as a method of training that offers 
opportunities for learning through observation, participation, feedback and discussions. In 
addition, the learners are afforded the chance to be in control of their own learning, as 
opposed to having the instructor controlling what is learned as well as how it is learned.  
6.7.2 Limitations of the simulation learning tools 
While simulations were widely perceived to offer many benefits and positive outcomes by 
the research participants, a small number of participants raised a few concerns or limitations 
associated with the use of educational simulations, which need to be taken into account. 
Three key factors emerged from the research data, as presented in the following sections. 
6.7.2.1 Insufficient access to the simulations 
In response to question 3.6 of the follow-up survey questionnaires, which asked: How do 
you think the simulation-based training could be improved?, a number of apprentices 
(specifically those who did not get an opportunity to try on the simulations) indicated that 
they would have benefited more from the training if they had also worn the various 
simulations. Others also thought that allocating more time to the simulation-based training 
would have been beneficial. Comments from the trainees included: 
“Let more people try them out”. 
“More of the simulations so more people can try on”. 
“More simulations to use and more time”. 
“Get everyone to wear simulations”. 
“More simulations so everyone gets to experience it”. 
These concerns were reinforced by an instructor who held the view that providing the 
simulation or concrete experience to all learners was fundamental in the use of simulations. 
This would ensure that all learners actively participated and engaged with the learning 
process. She stated: 
“The thing is the message is a bit lost if they can’t try it on themselves” [Instructor, 4]. 
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The reported limited access to the simulations was partly due to the fact that the training 
sessions were time dependent; therefore it was not possible to let all the participants try on 
all the different simulations. Nonetheless, future work can look at ways of providing the 
concrete experience for more learners, for instance, by playing the NIHL simulator through 
a loudspeaker, rather than relying on one volunteer to explain to others the effects of having 
the condition. 
6.7.2.2 Limited ability to change attitudes and behaviours in the workplace 
This factor emerged when the participants spoke about how the apprentices would be 
limited or unable to apply the knowledge gained from the simulation-based training in their 
workplaces due to various factors including co-workers’ as well as employer attitudes. This 
was evidenced from comments similar to the following; 
“I’m not sure how well it (the training) prepares them to adjust their behaviours outside. 
Once they have all the other influences, especially considering how young they are. And 
how at the bottom of the pile they are, coz they really very often don’t feel like they can 
say if they are placed in unsafe conditions. So they know what they should do, but I’m 
not too sure how well it will translate to the real world” [Instructor, 4]. 
“When they go out to work with some of their companies, you don’t need that mate! I’ll 
show you a quicker way of doing it! Sometimes it’s the people they are working with, it 
might not be the company, the company might be very enforcing of the rules but the 
supervisors might not be because it might be easier to let them cut a few corners coz I 
want this up, coz they’ve gotta be on another job this afternoon, so it’s difficult but we 
have got to try and reinforce that these things are important” [Instructor, 5]. 
Moreover, the results presented earlier (Section 6.6.2) on the trainees’ attitudes post-
training corroborate these views. Some of the apprentices were seen to be more concerned 
with getting their jobs done and getting paid at the expense of their own health, despite 
knowing the potentially harmful consequences of such behaviours. Therefore, it appears 
that other factors such as job pressures, employer and co-workers’ attitudes influence the 
extent to which training initiatives, including simulation-based training in this instance, lead 
to enhanced learning and ultimately changed attitudes. 
6.7.2.3 The need for reinforcement 
In the last respondent’s comments above, the instructor alluded to the need to regularly 
reinforce the importance of OH to the learners. This view was echoed by Instructor 8, who 
thought that in order for the simulation-based training to have lasting or longer-term effects, 
the training may need to be reinforced through subsequent training, perhaps incorporating 
sessions within the workplace as well as outside the workplace. In response to the 
question: What are your thoughts on the simulations as training tools?, he stated:  
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“The only downside I can see is, I think it needs reinforcing every now and again, just a 
little reminder. Whether that’s, whether you do that as a yearly toolbox thing or 
something, I don’t know. Or here, we could do exercises outside, we could say go up a 
ladder, you reach up there and do that scaffold fixing, that’s above your head, wearing 
that suit. Umm, things like them gloves don’t say anything, but go out and see how 
many people you’ll give money over the till and see what people think with a hand like 
that, and see their reaction, mind you it’ll be quite hard here, the staff will get to know it 
after a while but that kind of a thing. You know nip down to the shop and give them the 
change for a newspaper, and see the reaction on their faces. Stuff like that maybe”.  
Instructor 4 added to this point, stating: 
“It would be really cool to like to get them to do a job wearing some of the simulations 
instead of just walking around in the classroom with it, but actually take it into their 
workplace like get them to climb up a scaffold or something. Then they’ll really get the 
message” [Instructor, 4]. 
Thus, the proposition here is that regularly repeating the training and demonstrating the 
impacts of the illnesses using the simulations in everyday situations (home and work) is 
likely to result in enhanced learning and ultimately changed attitudes through the effect of 
reinforcement.  
6.8 Discussion of results 
This section of the chapter reflects on the research questions posed earlier (Section 6.1), 
on the basis of the research findings presented in the preceding sections as well as their 
position in the context of existing literature.  
 
RQ4: What impact can wearable simulations for occupational illnesses have in 
improving the OH knowledge or awareness of construction apprentices and 
changing their attitudes towards OH matters?  
 
There have been many positive outcomes associated with the use of educational 
simulations in the existing literature, as discussed in Chapter Three, Sections 3.3 and 3.4. 
For instance, in previous research, educational simulations have been linked to enhanced 
student learning, increased competence and safe practice, as well as indications that the 
skills acquired from the simulation-based training would be transferred to the work settings 
(Siddiqui et al. 2008, McCaughey and Traynor’s, 2010, Korman and Johnston, 2011, 
DeshPande and Huang, 2008).  
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To a large extent, this study affirms the constructive influence which participation in 
simulated learning has in terms of improving learners’ OH knowledge. The quantitative 
findings presented earlier on in the chapter (Section 6.5.1) demonstrated that there were 
significant improvements within the experimental groups’ knowledge and awareness of 
occupational health hazards and illnesses following the provision of OH training. The 
interview findings (Section 6.5.2), in which most of the experimental group participants were 
able to discuss some of the symptoms and difficulties associated with the various 
occupational illnesses, three months after taking part in simulation-based training 
corroborated the questionnaire findings. In addition, the experimental group participants 
demonstrated greater knowledge of the illnesses overall compared to the control group 
post-training, although only the differences in post-training knowledge of dermatitis between 
the two groups reached statistical significance. Thus, the dermatitis simulations (which are 
both visual and tactile), appeared to have a greater effect in terms of increasing the 
participants’ knowledge and awareness of the condition compared to perhaps less 
engaging simulations, for example, the NIHL simulation. Again, this was validated by the 
interview findings (Section 6.5.2). 
However, results of the participants’ attitudes towards OH matters were mixed and provided 
less compelling evidence to suggest that the simulation-based training positively impacted 
upon the participants’ attitudes towards OH matters. On the one hand, the quantitative 
findings revealed that both at baseline and at follow-up, the apprentices had very positive 
attitudes in terms of prioritising their health when they carry out their work, ensuring that 
they wear appropriate PPE as well as reporting any dangerous situations that they see in 
their workplaces. As a result, the magnitudes of increase (therefore improvements in 
attitude), for example from a score of 4.61 to 4.77 out of a maximum of 5, were modest and 
statistically insignificant. Nonetheless, findings from the post-training interviews showed 
improvements in attitudes towards these issues among the participants. In fact, many 
participants reported increased awareness and changed attitudes with regards to looking 
after their health at work and wearing protective clothing (for example, wearing gloves and 
lifting correctly (Section 6.6.2.2), as a result of the simulation-based training.  
On the other hand, negative attitudes were also demonstrated both at baseline and at 
follow-up with regards to construction workers accepting ill-health as part of their jobs 
(Section 6.6.2.3), the perceived need to take short-cuts in order to get jobs done Section 
6.6.2.5), and younger workers’ perceived lack of control over their work conditions (Section 
6.6.2.4). On their own, the quantitative findings did not tell the entire story, for instance they 
did not explain why the attitudes towards these particular issues were varied and less 
positive. Here, the interviewees’ accounts were beneficial. For instance, from the interview 
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discussions, some of the differences in OH related attitudes appeared to be shaped by the 
apprentices’ work demands, their personal goals and general work experiences. It also 
appeared from some of the apprentices’ explanations that even though the simulations 
increased their knowledge and awareness of the occupational hazards and illnesses, it 
would be difficult to apply or transfer this knowledge into workplaces where employers as 
well as other co-workers did not necessarily share the same awareness and commitment. 
In fact, the interview discussions revealed that in some workplaces, there was a focus on 
“getting jobs done”, which resulted in risky work practices and workers cutting corners in 
order to get the jobs done (Section 6.6.2.5). This finding is consistent with Lingard’s (2002) 
study, which reported a strong production orientation among the construction workforce that 
often compromised the workers’ occupational health. Lingard (2002) noted that this is 
exacerbated by the structure of the construction industry and the way that work is 
organised, which typically rewards speedy production. 
With regards to employers or managers who are committed and knowledgeable about the 
importance of OH, this study’s findings suggested that the OH performance of the workers 
relied to some extent and had to begin with a commitment from the top or higher levels. 
This is consistent with previous studies that suggested that management commitment is a 
key factor in enhancing the construction industry’s OH performance (for example, Hare and 
Cameron, 2011, Duff, 2007, Kines et al. 2010, McDonald et al. 2009, Abudayyeh, 2006). 
Similar to McDonald et al.’s study (2009), this study’s participants viewed the employers to 
influence such matters as the provision of adequate resources to carry out work tasks 
including appropriate PPE, procedures or guidelines as well as the scheduling of tasks.  
Furthermore, a few respondents expressed some reluctance and a lack of confidence to 
engage in discussions with employers to express OH concerns within their workplaces, due 
to their inexperience as well as subordinate status in the workplace. These participants’ 
views were similar to those of young workers in studies by Zakocs et al. (1998) and Breslin 
et al. (2007). For instance, in Zakocs et al.’s (1998) study, the participants reported that 
they felt intimidated about voicing their concerns to managers, partly because they believed 
their managers saw them as expendable. In addition, these young workers perceived that 
their managers were not concerned about their safety and often failed to provide 
appropriate training and basic PPE (Zakocs et at. 1998). Similarly, Breslin et al. (2007) 
reported reluctance to voice safety complaints or concerns particularly among young male 
workers in industries including construction. In that study, the young workers were also 
reported to accept workplace injury “as part of the job”. Again, this is consistent with 
findings of this study.  
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Therefore, a reflection on the findings of this study as well as the findings of earlier studies, 
suggests that the workers’ desires to avoid occupational illnesses and prioritise their health 
at work is also likely to be influenced by organisational factors such as job demands, the 
nature of construction jobs, shared work practices and employers’ commitment to and 
awareness of OH matters. For that reason, as Lingard (2002) points out, it is possible that 
such work contexts or organisational issues could limit the extent to which OH related 
performances and attitudes are improved by providing OH training for construction workers. 
Accordingly, it is recommended from this research that future studies should include and 
investigate OH training utilising simulations for other organisational levels, for example, 
supervisors and managers, whose attitudes to OH has great significance in endeavours to 
improve the OH performance and attitudes of construction workers. 
RQ5: What are the perceived benefits and challenges of utilising educational 
interactive simulations by construction apprentices and trainers? 
 
The quantitative analysis (Section 6.7.1.1) indicated that the participants’ perceptions of 
simulation-based training were consistently high across a range of measures. For instance, 
the apprentices who participated in the simulation-based training perceived it to be an 
interesting, engaging, useful and effective way of learning, which aided their understanding 
of the importance of looking after their health at work as well as increased their awareness 
of the health hazards in their workplaces and the occupational illnesses that commonly 
affect construction workers. In addition, the respondents also consented that the 
contribution of other participants was helpful to their learning, and that they would be able to 
apply what was learnt in their places of work.  
A look at the literature concerned with the application of simulation tools for learning finds 
evidence of similar advantages. For example, in Piercy et al.’s (2012) study, the authors 
report that the simulation-based course offered advantages including the active 
engagement of students in their own learning, the stimulation of interest in the subject, the 
opportunity to learn in diverse groups, the acquisition of high order skills (teamwork, 
communication, conflict resolution, presentation, etc.) and the application of theory to 
practice. Korman and Johnston (2011) also point out the benefits that resulted from the use 
of simulation learning tools in their study, including increased involvement in learning, the 
development of reciprocity and cooperation among participants as well as accommodation 
of diverse ways of learning. 
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The qualitative findings (6.7.1.2) enhanced findings from the questionnaires by highlighting 
similar strengths of utilising simulation learning tools. Most importantly, the respondents’ 
accounts provided deeper insights into why the simulations were perceived to be largely 
beneficial by the participants. For instance, a number of respondents considered the 
simulations to be more effective at offering opportunities for learning through active 
participation, interaction, observation, feedback and discussions compared to traditional 
training methods. In addition, some participants found that utilising the simulations afforded 
the learners the chance to be in control of their own learning, as opposed to having the 
instructor controlling what is learned as well as how it is learned. Other participants also 
deemed the simulations to be more suited to their learning styles, which stimulated the 
learners’ interest in the subject matter, and resulted in the learners paying more attention 
and engaging with the learning process. Therefore, issues such as the participants’ learning 
preferences and their motivation to learn, as well as the perceived limitations of other, more 
conventional training methods, became a part of the whole story of the usefulness of 
simulation learning tools. 
To a large extent, these findings correspond with advantages of simulations reported by 
other researchers who have recently attempted to utilise simulations in the construction 
industry’s educational effort (Section 3.3.2) (for example, DeshPande and Huang, 2008, 
Nikolic et al. 2011, Goedert et al. 2011). For example, Goedert et al. (2011) stated that 
simulations provide a rich learning experience by supporting various learning modes as well 
as facilitating collaborative learning. Similarly, Nikolic et al. (2011) reported that their 
simulator fostered collaborative work and greater task focus among the participants.  
In addition, other educational literature focussed on understanding the different learning 
styles, reviewed in Chapter Two (Section 2.3.3), also suggests that utilising training 
strategies that are well aligned to various learner preferences can assist the learning 
process (Chen et al. 2011, Alaoutinen et al. 2012, Fleming 2001). For instance, Chen et 
al.’s (2011) study on the effects of matching teaching strategies to the learners’ thinking 
styles found support for matching learning activities to learners’ learning styles. According 
to Chen et al. (2011), learners exploit their abilities more and engage in the learning 
activities when the designed learning activities match with their preferred learning style. In 
the same way, learners perceiving that the learning activities do not meet their learning 
expectations and preferred ways of learning may not be motivated to learn and may 
disengage with the learning process (Alaoutinen et al. 2012).  
 
  
228 
 
This study’s findings provide support for these views. The simulation-based training 
provided the participants, many of whom had consistently expressed a preference for tactile 
and kinaesthetic learning (evidenced earlier in Section 5.4), with an interactive, hands-on as 
well as visual experience compared to purely lecture-based instruction. As a result, many of 
the participants frequently reported that the simulations stimulated their interest in the 
subject, which resulted in the learners paying more attention and engaging with the learning 
process (Section 6.7.1.2). Thus, the evidence presented in this chapter (particularly in 
Sections 6.5 and 6.7) provides additional support for the propositions that were put forward 
on the basis of the evidence in Chapter Five, stating that: 
Proposition 1: Construction apprentices commonly prefer to learn through action or doing 
(kinaesthetic learners) as opposed to learning through reading, writing and listening. 
Proposition 2: Selecting and designing OH training strategies that are well aligned to the 
trainees’ learning preferences is likely to lead to better engagement, increased interest, 
motivation and overall achievement of learning objectives (e.g. OH knowledge and 
awareness). 
Proposition 3: The existing training paradigm, which predominantly focusses on the passive 
transmission of information, including OH information, is ineffective in supporting the 
learning of construction apprentices, and enhancing their knowledge and awareness. 
It is also noteworthy that the reported strengths of the simulations presented in Section 
6.7.1.2, particularly their ability to offer more opportunities for learning through active 
participation, interaction, observation, feedback and discussions compared to traditional 
training methods, are conceivably unsurprising, given that principles of constructivism and 
experiential learning theory, representing a departure from the traditional educational 
model, served as the basis for the simulation-based instructional strategies employed in this 
research. For instance, learning from a constructivist perspective (discussed in more detail 
in Chapter Three, Section 3.3.2.2), is understood as a self-regulated process of resolving 
inner cognitive conflicts that often become apparent through concrete experience, 
collaborative dialogue, and reflection (Brooks and Brooks, 1993, Fosnot, 2005). Hence, 
researchers and practitioners working within this theory of learning focus their attention on 
the learner and support or provide opportunities for learners to construct their own 
understandings through experience or active participation in social interaction (Brooks and 
Brooks, 1993, Fosnot, 2005).  
Similarly, Kolb (1984, 2015), in developing his experiential learning theory advances a view 
of learning as a continuous process whereby concepts and ideas are derived from and 
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continuously modified by experience. According to Kolb (2015), immediate or concrete 
experiences form the basis for observations and reflections, which in turn are assimilated 
into abstract concepts, from which new implications for action can be drawn. It was 
evidenced from this research that whilst the wearable simulations provided the apprentices 
with a concrete experience of the various illnesses, the simulations also provided a basis 
for learning through observation (of the impact of the illnesses on participants), reflections 
and discussions.  
However, as has been established by other researchers investigating the utility of 
educational simulations (Austin and Soetanto, 2010, Li et al. 2007, Clarke, 2009, 
Windschitl, 2002), simulations have limitations associated with their use, a finding with 
which this study concurs. For instance, Li et al. (2007), Austin and Soetanto (2010) and 
Clarke (2009) drew attention to the challenges involved in providing all learners with 
opportunities to utilise simulations in educational settings. These authors point out that 
much time and effort is required from educators to successfully integrate simulations into 
existing curricula. Moreover, simulations are also very costly in terms of their development 
and testing (Austin and Soetanto, 2010, Clarke, 2009). Similarly, due to resource limitations 
(time and simulation tools), it was not possible for all the apprentices in this study to try out 
the simulations, nor was it possible to offer repeated or follow-up training as suggested in 
Section 6.7.2. Nonetheless, in view of the many benefits reported in earlier sections, 
particularly when compared to the traditional less engaging training approaches, this study 
offers encouraging evidence to support the use of simulation learning tools for construction 
apprentices. Thus, it proposes further that: 
Proposition 4: Highly engaging, hands-on simulations are more likely to result in enhanced 
learning and greater achievement of learning outcomes (e.g. OH knowledge and 
awareness) among construction apprentices, compared to less engaging lecture-based 
methods. 
Thus, given that construction apprentices are not receiving and experiencing the benefits of 
experience-based simulations (as evidenced in the findings in Chapter Five, Sections 5.5, 
5.6, 5.7 and 5.8), training providers and instructors should carefully consider the potential 
benefits of providing more active types of training, particularly for this group of learners. 
This suggestion is consistent with and re-emphasizes the importance of recommendation 1 
(put forward in the previous chapter, Section 5.4), stating that: 
For the training of construction apprentices, efforts should be made to incorporate and 
increase the use of training strategies that provide the learners with opportunities to actively 
participate in their own learning as well as to physically handle objects related to their 
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learning (e.g. hands on simulations), thus allowing the learners to exploit their practical 
strengths and kinaesthetic learning styles (Recommendation 1). 
This recommendation is also consistent with literature that suggests that more efforts 
should be made to embrace more engaging training methods in construction education and 
training as discussed above and more fully in Section 3.3.2 (Goedert et al. 2011, 
DeshPande and Huang, 2009, Harfield et al. 2007, Mawdesley, 2011 – Section 3.3.2). For 
instance, Goedert et al. (2011) argue that simulation-based training addresses the 
fundamental need to reinvigorate instructional methods in construction education, which 
“have changed little in over a century”. For DeshPande and Huang (2008), simulations and 
can be developed to engage and stimulate learners, to effectively explain and illustrate 
course topics, as well as to present construction topics in ways that are not possible within 
the limitations of the traditional lecture format.  
 
On the basis of all the evidence presented in this chapter and Chapter Five, this research 
has developed a conceptual framework that emphasises the importance of active, 
experience-based learning and particularly highlights the role that simulations can play in 
the learning of construction apprentices (presented in Chapter Seven - Figure 7.1), as well 
as a typology of learner preferences (Table 7.4) that emphasises the importance of 
selecting appropriate training strategies for different learners. The aim is that the two can be 
used to guide the selection of appropriate training strategies and the wider application of 
simulations in the training of construction apprentices.  
6.9 Chapter Summary 
 This chapter has presented the second and final part of the research findings and 
discussions, specifically devoted to the application and evaluation of wearable hands-on 
simulations. The initial sections (6.2 and 6.3) presented data related to the apprentices’ OH 
knowledge and attitudes respectively, prior to the provision of OH training. In general, these 
results revealed varied levels of OH knowledge among the participants. While some of the 
participants demonstrated an awareness of the occupational hazards and illnesses, and 
correctly identified the symptoms and difficulties associated with the various illnesses, 
others failed to demonstrate such knowledge at baseline. Similarly, results from the 
assessment of the apprentices’ attitudes towards OH matters were mixed. While most of 
the apprentices indicated positive attitudes in terms of prioritising their health when they 
carry out their work, ensuring that they wear appropriate PPE as well as reporting any 
dangerous situations they see in their work, attitudes related to construction workers 
accepting ill-health as part of their jobs, the perceived need to take short-cuts in order to get 
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jobs done, and younger workers’ perceived lack of control over their work conditions were 
less positive. These preliminary findings highlighted the importance of providing effective 
OH training for this group of learners, particularly on the OH issues that are likely to affect 
them in their working lives.  
Following this discussion, section 6.4 provided insights into the simulation-based training 
that was provided for the experimental group. Overall, the training appeared to engage the 
trainees and stimulate their interest in the subject matter. Furthermore, analysis of data 
from the training sessions indicated that through participation, observation, dialogue and 
experiencing one another’s perspective, the simulations were able to provide the learners 
with an appreciation of the occupational illnesses that commonly affect construction 
workers, together with their consequential impacts on both working and home life. 
An assessment of the participants’ OH knowledge post-training was provided next (Section 
6.5). The quantitative post-test minus pre-test scores predominantly revealed significant 
growth of knowledge and awareness within the experimental group. The interview findings, 
in which most of the experimental group participants were able to discuss the symptoms 
and difficulties associated with the various occupational illnesses, three months after taking 
part in the simulation-based training, corroborated the quantitative findings. In addition, the 
experimental group participants demonstrated greater knowledge of the illnesses overall 
compared to the control group post-training, although only the differences in post-training 
knowledge of dermatitis between the two groups reached statistical significance. Therefore, 
these findings suggest that the simulation-based training had a positive effect in terms of 
improving the participants’ knowledge and awareness of OH matters.   
In terms of the impact of the simulations in changing the participants’ attitudes towards OH 
matters, the post-training assessment (Section 6.6) revealed mixed results. Similar to the 
pre-training scores, the apprentices had very positive attitudes in terms of prioritising their 
health when they work, ensuring that they wear appropriate PPE as well as reporting any 
dangerous situations that they see in their workplaces. However, the magnitudes of 
increase (therefore improvements in attitude) were modest and statistically insignificant. On 
the other hand, less positive attitudes were also demonstrated at follow-up with regards to 
construction workers accepting ill-health as part of their jobs, the perceived need to take 
short-cuts in order to get jobs done, and younger workers’ perceived lack of control over 
their work conditions. These findings would suggest that the simulation-based training had 
little, if any, impact in terms of changing the participants’ attitudes towards these issues. 
However, a reflection on the qualitative comments as well as the findings of earlier studies 
highlighted the significance of factors other than the training of workers that can influence 
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the trainees’ OH performances and attitudes, for instance employers’ commitment to and 
awareness of OH matters, job demands, the nature of construction jobs and shared work 
practices. It was argued in the chapter that there is a possibility that such work contexts or 
organisational issues can limit the extent to which OH related performances and attitudes 
are improved by providing OH training for construction workers. This could be investigated 
further in future studies. 
Following the presentation of the post-training results, the discussion then moved on to 
present the participants’ perspectives on the benefits and challenges associated with the 
use of simulation learning tools. Overall, the quantitative results indicated that the 
simulations were perceived to be a useful and effective way of learning, particularly in 
developing the learners’ understanding or appreciation of OH matters. The qualitative 
findings enhanced findings from the questionnaires by highlighting similar strengths of 
utilising simulation learning tools. In addition, the respondents’ accounts provided deeper 
insights into why the simulations were perceived to be largely beneficial by the participants. 
For instance, a number of respondents considered the simulations to be more effective at 
offering opportunities for learning through active participation, interaction, observation, 
feedback and discussions compared to traditional training methods. In addition, some 
participants found that utilising the simulations afforded the learners the chance to be in 
control of their own learning, as opposed to having the instructor controlling what is learned 
as well as how it is learned. Other participants also deemed the simulations to be more 
suited to their learning styles, which stimulated the learners’ interest in the subject matter, 
and resulted in the learners paying more attention and engaging with the learning process. 
However, the research also identified a few limitations associated with the use of 
simulations, including time and resource constraints, which limited the provision of the 
simulation experience to all learners. 
In conclusion, this chapter addressed the lack of evidence in the construction learning 
literature as regards the role and effectiveness of simulations in the OH training of 
construction apprentices. Overall, the discussions presented in the chapter affirm the 
constructive influence which simulation-based training has on the learning of construction 
apprentices. This evidence offers support for further use of simulations in construction 
education and training.  
The next chapter draws together all the study findings and the related extant literature 
(Section 7.2). It also presents a typology of learner preferences (Table 7.4) and theoretical 
framework (Figure 7.1), that may be useful in guiding how educational simulations may be 
effectively used in the future.  
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Chapter Seven: Summary of findings, recommendations and 
theoretical contributions 
7.1 Introduction 
Following detailed presentations of the study findings and discussions in Chapters Five and 
Six, this chapter summarises the research findings and outlines the key theoretical 
contributions of the research that emerged from all the empirical evidence and related 
extant theoretical explanations, with reference to the research questions presented in 
Chapter One (Section 1.4). As previously discussed in the methodology chapter (Section 
4.4), the combination of quantitative and qualitative research methods in this inductive 
study to comprehensively address the research questions and fill the existing research 
gaps allowed the generation of sound empirically grounded propositions through the 
comparison, validation and corroboration of findings from the two datasets. 
 
In Section 7.2, the propositions that are presented challenge the efficacy of the existing 
training paradigm in supporting the learning of construction apprentices and enhancing their 
OH knowledge and awareness. More importantly, they highlight the key factors that can 
contribute towards more effective training and the achievement of positive learning 
outcomes as well as bring to the fore the value of hands-on simulation training tools when 
applied to the learning of construction apprentices. Other outcomes of the discussions in 
this chapter are a conceptual framework (Figure 7.1) and a typology of learner preferences 
(Table 7.4) whose primary aim is to guide the selection of appropriate training strategies. 
The chapter explains why it was important to develop the framework and proposed 
typology, as well as how the two can contribute towards improving current training practices 
in construction (Section 7.3). In the end, the chapter addresses the final two research 
questions:  
 
RQ7: How can OH training interventions for construction apprentices be improved? 
RQ8: How can constructivist principles and the experiential learning framework be 
utilised in the application of wearable simulations to achieve the most effective OH 
training for construction apprentices and enhance their OH? 
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7.2 Summary of key findings and recommendations for practice 
7.2.1 What are the learning preferences of construction apprentices? 
Prior research has suggested that construction trainees prefer hands-on or tactile and 
kinaesthetic learning to other styles of learning such as reading, writing and aural learning 
(Mowlam et al. 2010, Murray et al. 2004 and Stein and Gotts, 2001). For example, Mowlam 
et al. (2010) investigated the best ways of communicating H&S messages to young 
learners in vocational education and training, including construction trainees. The learners 
in that study reported that they found written information hard to engage with and they 
struggled with technical language. Instead, practice, experience and visually engaging 
material were considered more beneficial and easier learning routes than classroom 
teaching or written word (Mowlam et al. 2010).  
The empirical evidence from this study (summarised in Table 7.1) indicates a similar view. 
The apprentices’ learning preferences were assessed through survey questionnaires and 
interview data. As Table 7.1 and Section 5.4.1 show, the quantitative scores indicated that 
most apprentices in this study have a stronger preference for highly engaging, interactive 
methods of training (mean score (M) = 4.38, SD = 0.788), compared to passive methods (M 
= 3.12, SD = 1.070) and moderately engaging methods (M = 3.47, SD = 1.016). 
In addition, when the apprentices’ perceptions of the different methods employed for their 
OH training were gathered (Section 5.6.1), highest average scores were consistently 
recorded for all measured aspects for hands on demonstrations, when compared to 
booklets, lectures and DVDs. For example, considering the effectiveness of the methods in 
communicating OH messages, the average rating for hands on demonstrations was 4.34 
(SD = 0.873), compared to 3.98 for videos (SD = 0.777), 3.66 for lectures (SD = 0.979) and 
3.30 for booklet (SD = 0.961). These scores indicate that the learners felt that hands-on 
demonstrations are more effective at communicating OH messages, compared to the other 
methods of training. Furthermore, the learners indicated that they understand such content 
better, find it more relevant and would recommend it to other learners (Tables 5.6 and 7.1). 
This was in contrast with written material which the learners indicated to be the least 
effective at communicating messages, less relevant and more difficult to understand.  
These quantitative findings were corroborated by the qualitative findings (Section 5.4.2). 
For example, many apprentices discussed how they learn and understand better when they 
actively do something hands-on rather than when they have to read or hear about 
something. In addition, many also spoke about how they disengage or get bored with 
classroom-based teaching, which they did not like since school. Examples of comments 
made are shown in Table 7.1.  
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Additional support for this evidence was gathered from interview discussions following 
observations of the practical-based training (Section 5.5.6) as well as computer-based 
training incorporating learner participation, interactive group exercises and problem solving 
in collaboration with peers (Section 5.5.5). As the examples in Table 7.1 illustrate, the 
apprentices discussed how they “enjoyed” the practical based exercises better than the 
classroom-based lectures. This was reported to be because the learners find highly 
engaging methods such as hands-on demonstrations more relevant to their work, engaging 
and easier to understand, compared to the less passive lecture-based approaches that are 
viewed by the learners as largely boring and more difficult to relate to and understand. 
Therefore, based on the research evidence outlined above, and to answer the research 
question “what are the learning preferences of construction apprentices?”, the study put 
forward the proposition that:  
Proposition 1: Construction apprentices commonly prefer to learn through action or doing 
(kinaesthetic learners) as opposed to learning through reading, writing and listening. 
This proposition has important implications for training providers and their instructors. It 
implies that information presented to this group of learners via lectures and text-based 
materials is ineffective in supporting their learning. Alaoutinen et al. (2012) put forward the 
argument that choosing training methods that do not correspond to the learning styles of a 
target group creates unnecessary obstacles in the way of learning. For example, learners 
perceiving that the learning activities do not meet their preferred ways of learning may not 
be motivated to learn and may disengage with the learning process, resulting in the 
learners not achieving the intended learning outcomes (Alaoutinen et al. 2012). The 
observed behaviours such as use of mobile phones, the telling of jokes during lecture-
based training and the stated reasons for these behaviours (Section 5.5.3) indicated the 
learners’ loss of concentration and disengagement with the learning process, reinforcing 
Alaoutinen et al.’s (2012) point. Consequently, there is a possible risk that when learners 
stop paying attention to the training and engage in such behaviours, critical information 
could be misunderstood or totally missed. Therefore, based on the finding that the majority 
of apprentices in this study expressed a preference for learning through action or doing to 
learning through passive, information-based approaches, this study recommends that: 
For the training of construction apprentices, efforts should be made to incorporate and 
increase the use of training strategies that provide the learners with opportunities to actively 
participate in their own learning as well as to physically handle objects related to their 
learning (e.g. hands on simulations), thus allowing the learners to exploit their practical 
strengths and kinaesthetic learning styles (Recommendation 1). 
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At the same time, the study findings also revealed that learners have varied learning 
preferences (including learning by doing, reading, watching and listening), and in fact some 
learners are capable of adapting their learning preferences from context to context 
(Sections 5.4.1, 5.4.2, 5.5.5 and 5.5.6). As shown in Table 7.1, the quantitative findings 
(Section 5.4.1) showed that there were a few apprentices that did not prefer the method 
rated highest by most of their peers, for example, those who indicated a highest preference 
for passive, information based methods (12.1%, n = 20) as well as moderately engaging 
methods (14.6%, n = 24). In addition, those that expressed a greater preference for passive 
methods stated that they preferred having the facts on paper, which they could take away 
and use as a reference point in the future. In contrast, those that preferred moderately 
engaging approaches such as computer-based instruction stated that they found this 
method of training to be “fun” and easier to understand (Section 5.4.1). These findings 
suggested that there were varied learner preferences within the study participants, although 
as outlined above, the majority expressed a preference for highly engaging, interactive 
training methods to passive information based methods. 
One participant’s account (Trainee, 9) provided an example and validation of this finding 
(Section 5.4.2). Unlike most trainees in the study, he discussed how he was keen to learn 
and enjoyed all aspects of learning, from the classroom-based teaching to the more 
practical activities, stating “I like the academic side of things. I enjoy everything as much as 
everything else” [Trainee, 9]. He also described how he got involved with the classroom-
based lectures, which indicated his ability to learn through a variety of learning methods, 
including practical activities, written text, drawings and individual reading (Section 5.4.2). 
Additional qualitative findings, gathered from participants’ perspectives on how their OH 
could be improved also revealed and confirmed the diversity in preferred learning methods 
among the apprentices (Section 5.8.1.4). As shown in the examples in Table 7.2, the 
participants cited diverse methods which they considered would improve the OH training 
that they receive.  
Support for this finding is found in Harfield et al.’s (2007) study, which aimed to identify the 
learning styles profile for construction students. That study found that whilst tactile learning 
was a clear preference for the learners, many of the students did not show a single marked 
modality preference, nor did they indicate a total rejection of those modalities (Harfield et al. 
2007). A possible explanation is provided by authors such as Kolb (1984, 2015) and Honey 
and Mumford (1992) who represent learning styles, not as fixed traits, but as flexibly stable 
learning preferences. What this means is that, learning styles do not operate to the 
exclusion of other learning modes, but will vary from time to time and from situation to 
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situation (Kolb, 1984). Dunn (1990) offers a different perspective, arguing that learners who 
are high achievers may strongly prefer one modality more than another, but often they have 
two or more preferences and can learn easily through one or the other. In contrast, 
underachievers may have either no preference or only one, usually tactile or kinaesthetic 
(Dunn, 1990). 
Nonetheless, taking the observed trainees’ differences in learning style preferences as a 
basic premise, together with the various explanations from existing literature, points to an 
important practical implication for OH training, and the second recommendation from this 
research that: 
Training initiatives should take into account the diversity in learning preferences of learners 
as well as the different methods in which varied information needs to be communicated, in 
order to achieve more effective learning (Recommendation 2). 
This is because if trainers assume that all trainees learn the same way or that one training 
approach will connect with all learners, they are likely to reach and engage only some of the 
learners.  Hawk and Shah (2007) add to this point when they emphasize that the use of a 
variety of learning approaches within learning environments has the potential to enhance 
the learning and performance for a wider range of learners. In Section 7.3, this research 
presents a typology of the observed learner preferences together with the different training 
strategies that can be used to support the various learning styles (Table 7.4), with the aim 
to assist the selection of appropriate, effective OH training methods for construction 
trainees. 
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Table 7.1: What are the learning preferences of construction apprentices? 
Examples of qualitative evidence Examples of quantitative scores Proposition  
Apprentices’ learning preferences: 
 “For a person like me, when it’s hands on and practical, it’s much better. I cannot stand class work. Never 
have, I don’t think I ever will. It just to be brutally honest with you, it bores me to death” [Trainee 1; Section 
5.4.2]. 
 
“Someone standing there and just talking to you, we get bored, we lose interest that way. Me personally, 
that’s how I felt at school, I haven’t really got a long attention span to be honest, if I don’t understand 
something, then I’ll lose interest and then I won’t bother at all or I’ll try and do something else, or fall asleep 
or something. But actually having something to hold and to actually visualise it as well, it’s a bit of laziness 
but it’s a bit better at the same time I suppose” [Trainee 8, Section 5.4.2]. 
 
 “I’m the sort of person that likes to use their hands, I think I learn better and quicker by actually doing 
something than reading or writing it down, because I’ve never been good with pens really, I’d rather use a 
spanner!” [Trainee 15, Section 5.5.6.1] 
“I enjoyed the practical; you’re learning and actually doing it. I don’t enjoy doing the other bit [classroom-
based training] because I don’t really understand most of it to be honest, but obviously doing the practical is 
much easier, I enjoy doing it. [Apprentice 11, Section 5.6.2] 
 
The variety in learning preferences (comments relating to trainees’ views on how training can be improved): 
“Having more group talks and hands-on demonstrations” [Trainee 1, Section 5.8.1.3]. 
 
“More demonstrations and DVDs than leaflets & talks” [Trainee 14, Section 5.8.1.3]. 
 
“More picture presentations” [Trainee 13, Section 5.8.1.3]. 
 
“Have more emphasis on facts and figures” [Trainee 11, Section 5.8.1.3]. 
 
 “Having more detailed information on leaflets” [Trainee 6, Section 5.8.1.3] 
Training methods preferences: 
[Section 5.4.1] 
Highly engaging e.g. simulations:   
M = 4.38, SD = 0.788;  
Highest preference frequency: 54.8% 
(n = 89) 
Moderately engaging e.g. computers: 
M = 3.47, SD = 1.016;  
Highest preference frequency: 14.6% 
(n = 24) 
Passive methods e.g. lectures, texts: 
M = 3.12, SD = 1.070. 
Highest preference frequency: 12.1% 
(n = 20) 
Perceptions of methods [Section 5.6.1] 
Hands on demonstrations: 
Effectiveness:  M = 4.34, SD =  0.873 
Understanding: M = 4.31, SD =  0.867 
Relevance:       M = 4.24, SD =  0.936 
 
Lectures: 
Effectiveness:  M = 3.66, SD =  0.979 
Understanding: M = 3.97, SD =  0.833 
Relevance:        M = 4.00, SD =  0.931 
 
Booklets:    
Effectiveness:  M =  3.30, SD =  0.961 
Understanding: M = 3.71, SD =  0.906 
Relevance:        M = 3.62, SD =  1.019 
Proposition 1: 
Construction 
apprentices commonly 
prefer to learn through 
action or doing 
(kinaesthetic learners) 
as opposed to learning 
through reading, 
writing and listening. 
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7.2.2 What OH training methods and learning theories (if any) are being utilised to 
support the learning preferences of construction apprentices? 
Previous research studies (Section 3.3.2) have pointed out that many construction courses 
have predominantly been taught in the traditional classroom-based lecture format for many 
years, despite the advent of a wider range of progressive, experience-based methods and 
calls from recent studies to incorporate these into construction training (Goedert et al. 2011, 
DeshPande and Huang, 2009, Harfield et al. 2007, Betts and Liow, 1993(Section 3.3.2).  
The empirical evidence from the current study in relation to the training methods in use, as 
assessed through participant observations, survey questionnaires and semi-structured 
interviews (Section 5.5) confirmed that a traditional lecture-based approach is the dominant 
method of OH training for construction apprentices.  Table 7.2 summarises the research 
evidence. As Table 7.2 indicates, the quantitative findings revealed that the majority of 
participants (72.8%, n=118) had received OH training through lectures or formal talks. 
DVDs were employed in 60.5% (n=98) of the cases, booklets in 39.5% (n=64) of the cases, 
whilst 21.6% (n=35) indicated the use of hands-on approaches to communicate OH 
messages.  
On their own, the quantitative findings did not tell the entire story, for instance they did not 
explain why those particular methods were utilised. Here, adopting a multimethods 
approach to investigate the research questions proved beneficial. For instance, whilst the 
qualitative findings corroborated the quantitative findings by revealing the dominance of 
traditional views of training, the interview discussions also provided useful explanations and 
insights particularly into some of the underlying contextual influences that impact upon the 
provision of OH training and the selection of training methods for construction apprentices. 
Four key factors were evidenced as follows): 
1) Institution-related factors (Section 5.7.1.1): The qualitative data revealed that the training 
organisation defines the training content and controls the methods of training that are 
employed by the instructors by providing a standardised pre-written training “package” 
across all centres, including the PowerPoint presentations used, which the instructors 
cannot alter and are required to stick to. It was seen that in adopting such an approach to 
training, whereby emphasis is placed on uniformity and direct instructional guidance, the 
instructors’ role in the training process became routinized and limited to the agent who 
delivers the curricula through standardised presentations, texts and workbooks to the 
learners. Furthermore, it appeared that the training organisation had used this instructional 
approach to train its apprentices for many years, with the trainers reportedly using the same 
established instructional strategies that they “inherited” when they started their job/s. 
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2) Instructor related influences (Section 5.7.1.2) – This theme came up when instructors 
spoke about their own teaching style and it appeared that some of the quality of training 
delivery was attributable to the background or experience of the trainer delivering the 
course. For instance, one trainer coming from a teaching background demonstrated an 
understanding of the importance of utilising diverse training strategies for the apprentices, 
including alternative, non-instructional strategies, whereas the trainers coming from a non-
teaching or vocational background were aware of the limitations of lecture-based 
approaches but appeared to lack a comprehensive understanding of contemporary learning 
theory, particularly the variety of techniques that can be employed to enhance the learning 
of apprentices. 
3) External factors including legal and industry requirements (Section 5.7.1.3)- The findings 
also illustrated that the organisation recognises the importance of providing training that 
complies with current legislation, altering their training content to suit when there are 
changes in the law. However, it appeared that whilst the training content may change to 
incorporate the requirements stipulated by law, the actual methods of training delivery 
remained largely unchanged. The lack of clarity, both in the law and in literature, as 
discussed in the introductory chapter of the thesis (Section 1.2.1.1), about the exact 
requirements in respect of the training provision and crucially how it should be delivered in 
practice, is a possible contributing factor here. This leaves the training providers to decide 
or have control over the extent of the training required by the workforce, what that training 
should be as well as the method of delivery.  
4) Time-related pressures (Section 5.7.1.4) – The results also revealed that time-related 
pressures influenced the selection of training methods for construction apprentices. Several 
of the trainers spoke about how they were required to disseminate large amounts of 
information within limited timescales, given that the courses were structured in such a way 
that the apprentices spent more time doing industrial experience outside college and 
returned to college for only two or three weeks at any time. Under those circumstances, 
classroom-based PowerPoint presentations were regarded by several trainers to be an 
efficient method to disseminate the vast amount of course information in a relatively short 
time. This suggested that the trainers were more focussed on delivering the content or 
simply disseminating the information in order to get through the course objectives or 
“checklists” and workbooks, again reinforcing the finding that traditional views of learning 
dominate the training of construction apprentices. 
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The literature on learning, particularly that which places learning through experience or the 
act of participation by the learner at the centre of the learning process (Section 2.3.2), 
raises numerous concerns about traditional instructional approaches such as those 
employed here for the training of construction apprentices. For instance, the traditional 
approaches are criticised for their emphasis on the acquisition of abstract knowledge; 
emphasis on auditory learning as opposed to other learning styles such as visual or 
kinaesthetic learning; and the risk of information loss due to their passive nature; and for 
their failure to consider the fact that a great deal of learning is inherently social and 
therefore requires active participation and interaction of learners (Section 2.3).  
 
Moreover, it was evident from the interview discussions that the traditional, direct 
instructional approach to training did not suit all of the learners’ learning preferences or their 
expectations, many of whom demonstrated a loss of concentration and disengagement with 
the training through observed behaviours such as use of mobile phones and the telling of 
jokes or banter during training (Sections 5.4.2, 5.5.3, 5.6.2). Thus, it was argued in Chapter 
Five as well as in section 7.2.1 above, that designing and delivering training using mainly 
less-engaging methods that are heavily text and oral based ignores the important issue of 
differences in individual learning styles and the implied need to reach a range of learners 
through use of diverse training methods.  
 
Windschitl (2002) discusses the problem with educational systems and cultures that have 
held standard curricula for many years, particularly where the classroom objectives, 
methods of assessment and course delivery are controlled and defined by others higher up 
the administrative chain. Windschitl (2002) puts forward the argument that denying 
instructors the authority to make choices about their own curriculum robs them of the 
opportunity to be creative about how they teach or what it is that should be taught. In 
addition, Windschitl (2002) as well as Wilkins (2011) bring to the fore the importance of 
trainer competence, particularly in utilising alternative, non-traditional instructional 
strategies to facilitate trainees’ learning. Windschitl (2002) argues that the successful 
implementation of non-traditional instructional strategies is largely determined by the 
degree to which individual instructors understand the concepts of progressive, constructivist 
learning theories and therefore requires that instructors develop and enhance their 
understanding of constructivist principles, together with how they can adapt them to their 
particular classroom contexts through appropriate types of instruction and assessment. 
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Therefore, in light of the research’s findings, particularly the finding that traditional methods 
and views of learning continue to dominate the training of construction apprentices, largely 
due to: 1) organisational systems that have held standard curricula for many years and 
have controlled the extent of training provided as well as the methods of training, and 2) 
instructor related influences, to do with trainer competence, particularly in utilising 
alternative, non-traditional instructional strategies, this research makes the following 
proposition: 
 
The existing training paradigm, which predominantly focusses on the passive transmission 
of information, including OH information, is ineffective in supporting the learning of 
construction apprentices, and enhancing their knowledge and awareness (Proposition 3). 
This proposition has important practical implications for construction trainers and their 
leaders. It challenges the dominant traditional views of training in construction and suggests 
a need to move beyond the traditional instructor-centred paradigm towards alternative more 
progressive learner-centred approaches. Accordingly, this research recommends that: 
 
Fundamental changes are needed in how instructors (and those involved in the design and 
selection of OH training strategies) typically think about instruction, such that their focus 
shifts from primarily disseminating subject content to placing learners’ construction of their 
own understanding at the centre of the learning process. This may require that training 
providers/instructors receive relevant training to develop their understanding of the more 
progressive experiential and learner-centred training methods together with their underlying 
theoretical principles (Recommendation 4). 
 
Whilst the training of construction apprentices was dominated by lecture-based training, 
efforts to utilise a combination of methods including computer-based exercises (albeit to 
deliver Functional Skills training) and practical elements in the form of observational 
learning, interactive group exercises, feedback and conversation, problem solving in 
collaboration with peers or peer-assisted learning were also observed (Sections 5.5.5 and 
5.5.6 – summarised in Table 7.2). As presented in Section 5.5.5, the use of a combination 
of methods during the Functional Skills training was driven in part by the instructor’s 
teaching background, contributing towards her awareness and consideration of the 
differences in the abilities of the learners as well as their different learning styles and the 
different ways in which varied information needs to be communicated including using non-
traditional training approaches. 
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As a result of the use of training strategies with a stronger degree of participation and 
interactivity compared to purely lecture-based instruction, positive comments were far more 
prevalent than negative ones when the learners spoke about their learning experience in 
the computer room (shown in Table 7.2.). Even the trainees that did not like to learn English 
and Maths did not particularly seem to have a problem with the way the subjects were 
actually delivered and in fact one trainee reported successfully completing the course 
despite his general belief that he did not do well in Maths based on his past performance in 
the subject. Remarkably, the use of mobile phones during the training as well as the telling 
of disruptive jokes or banter was less evident during these sessions.  
Therefore, the general interpretation was that as the method of training became more active 
or engaging and more attention was given to the learners’ learning preferences and 
abilities, more interest and engagement in the subject was maintained, which allowed the 
learners to achieve the learning outcomes. This finding was further corroborated by the 
evidence presented in Section 7.2.3. It is also consistent with Burke et al.’s (2006) study 
which examined the effectiveness of different methods of worker H&S training, and found 
that as the method of H&S training became more engaging, the effect of training was 
greater in terms of knowledge acquisition and reductions of negative H&S outcomes. Thus, 
based on the research evidence, this research makes the following proposition: 
Selecting and designing OH training strategies that are well aligned to the trainees’ learning 
preferences is likely to lead to better engagement, increased interest, motivation and overall 
achievement of learning objectives (e.g. OH knowledge and awareness) (Proposition 2). 
Accordingly, the study recommends that: 
To the extent possible, less engaging methods such as lecture-based and computer-based 
instruction should, in some manner incorporate active participation and interaction on the 
part of the learners, in order to enhance their learning experience (through better 
engagement, increased interest, motivation and understanding) as well as provide them 
with a holistic understanding of the fundamental subject knowledge (Recommendation 3). 
Examples of activities that can be used in conjunction with lecture-based instruction include 
interactive group exercises, feedback and conversation, problem solving in collaboration 
with peers or peer-assisted learning.  
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Table 7.2 (a) What OH training methods and learning theories (if any) are being utilised to support the learning preferences of 
construction apprentices? 
Examples from participant 
observations 
Examples of interview comments Quantitative evidence Emerging proposition 
10 out of the 11 observed sessions took 
place in classrooms/lecture-type settings. 
 
Typical training room setup [Section 5.5.3] 
 
 
 
 
Sessions typically instructor led, with use of 
PowerPoints, workbooks, drawings and 
checklists. 
“PowerPoints for us, usually we get a package for the delivery of that 
course. Umm, the course is pre-written for us if you like. The test 
papers are pre-written, umm the course materials are, because of 
umm I suppose the intensity of what it is, they want to make sure that 
we are all delivering the same” [Instructor 8, Section 5.7.1.1]. 
 
“It’s still very much talk and chalk. Umm and I think that’s because 
there’s a real big push for us to standardise the training that 
everybody does, no matter what centre they go to, they all get the 
same training. So the way it’s been administered I feel has not been 
ideal. So, it’s a good idea, however, what it means is that the 
instructors get a PowerPoint that’s read only and that’s what they 
have to do. They can’t really do anything else. And then it leads to, 
we don’t build up their confidence to try anything else, so they just 
stick to the PowerPoint, just like read through it” [Instructor 4, Section 
5.7.1.1]. 
 
“PowerPoint presentations, question and answer papers. We actually 
do demonstrations as well. Like when we do PPE, we will 
demonstrate you know what ear defenders are, the different types of 
safety glasses, the different types of ear plugs and so on. Whereas 
as I say, it’s all mainly classroom-based to be honest.” [Instructor 
1,Section 5.5.2]. 
 
“Well so far, it’s just you come in, you sit in the classroom. You listen 
to the same things that I listened to first time I was here. And that’s it 
really”. [Apprentice 7 on typical day, Section 5.5.2]. 
OH training methods used  
(% frequencies) 
[Section 5.5.1]:  
 
Lectures/formal talks: 
72.8% (n=118) 
 
DVDs/videos: 
60.5% (n = 98) 
 
Booklets/leaflets: 
39.5% (n=64) 
 
Hands-on demonstrations: 
21.6% (n=35) 
 
Proposition 3: The existing 
training paradigm, which 
predominantly focusses on 
the passive transmission of 
information, including OH 
information, is ineffective in 
supporting the learning of 
construction apprentices, 
and enhancing their 
knowledge and awareness. 
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Table 7.2 (b): Effectiveness of instructional strategies in supporting the learning of construction apprentices 
Evidence from participant observations Examples of interview comments Quantitative evidence Emerging proposition 
 Disruptive jokes/ banter [Section 5.5.3] 
 Use of mobile phones during training 
suggesting loss of concentration and 
disengagement to the training [Section 5.5.3]. 
Example of comments on observed behaviours: 
 
“It is more boredom than anything. But I’m sort of 
sending a message to someone, whereas they 
are watching videos or making videos. I try to be 
subtle with it and not do it as much but there is 
some points where I’m falling asleep and if I don’t 
try and keep my brain active, I’ll just pull out my 
phone. And I know, it’s rude, but I just can’t help 
it. I’d much rather be on my phone than fall 
asleep” [Trainee 1 on mobile phone use, Section 
5.5.3]. 
 
“God! I just get lost and I just think well, I can’t be 
bothered. I’ve never, I’ve never……when I was a 
kid like, I was always in and out of school. Never 
really settled, always kicked out. Sometimes you 
just get lost in the classroom when you are just 
sat down for hours and hours and days, you 
muck about. It’s because you are not actually 
doing anything you know. I find you learn, I find it 
better when you are actually doing something 
instead of just listening and watching all the time” 
[Trainee 4 on singing and mobile phone use, 
Section 5.4.2]. 
 
“I don’t really understand a lot of it to be 
honest [referring to lecture-based training]. 
I’d rather be like show me, than just telling 
me in words. It’s a lot easier [Trainee, 3, 
Section 5.4.2]. 
 
It’s just in the classroom all the time, I can’t 
stand it anyway. I’d rather just get out there 
and then show me physically what to do, 
than talking about it” [Trainee, 7, Section 
5.5.3]. 
 
 “There is people out there like me, who just 
never got on with the place [referring to the 
classroom environment], you know. I can’t 
really sit in classrooms. I have to be doing 
something you know. I have to be physically 
doing something hands on, instead of just 
sat there” [Trainee 4, Section 5.4.2]. 
 
“It’s just it’s not really my cup of tea, I’m not 
a very academic person” [Trainee 14, 
Section 5.5.5]. 
 
“Sometimes when you like watch a 
PowerPoint or whatever and someone just 
constantly telling you, you tend to lose 
concentration, well for me I do anyway” 
[Trainee10, Section 6.7.1.2]. 
Trainees’ perceptions of training 
methods 
[Section 5.6.1] 
 
Hands on demonstrations: 
Effectiveness:  M = 4.34, SD =  0.873 
Understanding: M = 4.31, SD =  0.867 
Relevance:       M = 4.24, SD =  0.936 
 
Lectures: 
Effectiveness:  M = 3.66, SD =  0.979 
Understanding: M = 3.97, SD =  0.833 
Relevance:        M = 4.00, SD =  0.931 
 
Booklets:    
Effectiveness:  M =  3.30, SD =  0.961 
Understanding: M = 3.71, SD =  0.906 
Relevance:        M = 3.62, SD =  1.019 
 
 
 
 
 
Proposition 3: The existing 
training paradigm, which 
predominantly focusses on the 
passive transmission of 
information, including OH 
information, is ineffective in 
supporting the learning of 
construction apprentices, and 
enhancing their knowledge 
and awareness. 
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Table 7.2 (c): Effectiveness of practical, hands-on strategies in supporting the learning of construction apprentices 
Evidence from participant 
observations 
Examples of interview comments Quantitative evidence Emerging proposition 
Practical-based exercise [Section 5.5.5]: 
 
 
Workshop-based training [Section 5.5.6]: 
 
 
Participants successfully completed set 
tasks. 
Trainees’ opinions on practical-based exercise  
[Section 5.5.5]: 
“Yeah it’s not too bad like. You can just tell people 
are enjoying it more, being active and joining in 
more. It just keeps us on our feet, like it just keeps 
us alert. Instead of just dozing off in the classroom 
or trying not to. [Trainee, 6] 
 
“It was alright, it was quite helpful. She helped out a 
lot. I’m not very good at Maths either but I felt like 
she helped me and I ended up passing them both, 
so yeah, it went quite well, yeah”. [Trainee, 11] 
 
“It’s a lot better; you get involved and do it. It was 
good. [Trainee, 2] 
 
Trainees’ opinions on workshop-based exercise 
[Section 5.5.6] 
“I enjoyed that. I think that’s the bit of it that I liked 
the most. I felt it was the most beneficial to me, as in 
I’m here obviously to learn how to scaffold, so the 
best way to learn is actually to go and do it. 
[Apprentice, 14] 
 
“I enjoyed the practical; you’re learning and actually 
doing it. I don’t enjoy doing the other bit [classroom-
based training] because I don’t really understand 
most of it to be honest, but obviously doing the 
practical is much easier, I enjoy doing it. 
[Apprentice, 11] 
Trainees’ perceptions of training 
methods 
[Section 5.6.1] 
 
Hands on demonstrations: 
Effectiveness:  M = 4.34, SD =  0.873 
Understanding: M = 4.31, SD =  0.867 
Relevance:       M = 4.24, SD =  0.936 
 
Lectures: 
Effectiveness:  M = 3.66, SD =  0.979 
Understanding: M = 3.97, SD =  0.833 
Relevance:        M = 4.00, SD =  0.931 
 
Booklets:    
Effectiveness:  M =  3.30, SD =  0.961 
Understanding: M = 3.71, SD =  0.906 
Relevance:        M = 3.62, SD =  1.019 
 
 
 
 
 
 
Proposition 2: Selecting and 
designing OH training strategies 
that are well aligned to the 
trainees’ learning preferences is 
likely to lead to better 
engagement, increased interest, 
motivation and overall 
achievement of learning 
objectives (e.g. OH knowledge 
and awareness). 
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7.2.3 What impact can wearable simulations for occupational illnesses have in 
improving the OH knowledge or awareness of construction apprentices and 
changing their attitudes towards OH matters? 
The use of wearable simulations in this study was informed by constructivist and 
experiential learning principles (Chapter Two, Sections 3.3.2.2 and 3.3.2.3), in order to fill a 
void within the construction learning literature, particularly in regard to the use of 
simulations to support and enhance the learning of construction apprentices within the OH 
context. As discussed in Chapter Four (Section 4.4), the assessment of the impact of the 
simulations in enhancing the trainees’ learning experience and improving their OH 
knowledge and attitudes utilised participant observations, pre- and post-training 
questionnaires, semi-structured interviews and photo-elicitation.  
Overall, from the observations of the simulation-based training sessions (presented in 
Section 6.4), the simulations were observed to engage the trainees and stimulate their 
interest in the subject. It also appeared that through participation, observation, dialogue and 
experiencing one another’s perspective, the simulations were able to provide the learners 
with an appreciation of the occupational illnesses that commonly affect construction 
workers, together with their consequential impacts on both working and home life. Table 7.3 
summarises the research evidence. 
Furthermore, the findings presented in Sections 6.5 and 6.6 revealed the impact of the 
simulations in improving the participants’ OH knowledge and attitudes respectively. First, 
the quantitative post-test minus pre-test scores predominantly revealed significant growth of 
knowledge and awareness within the research/experimental group (summarised in Table 
7.3). The interview findings, in which most of the experimental group participants were able 
to discuss the symptoms and difficulties associated with the various occupational illnesses, 
three months after taking part in the simulation-based training, corroborated the quantitative 
findings. Table 7.3 provides examples of comments made during the interviews. In addition, 
the experimental group participants demonstrated greater knowledge of the illnesses 
overall compared to the control group post-training, although only the differences in post-
training knowledge of dermatitis between the two groups reached statistical significance 
(Table 7.3).  
It was clear from the interview discussions that the dermatitis simulations, which are both 
visual and tactile, had a greater effect on the participants’ knowledge of the symptoms and 
difficulties associated with the condition, when compared to the other simulations. All fifteen 
apprentices remembered the “hands” or “gloves” that showed the skin disorders, and they 
could easily associate that with the need to wearing appropriate PPE when working. The 
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comments summarised in Table 7.3 illustrate this point. The NIHL simulation on the other 
hand, relied on one person putting on the simulation to effectively communicate the effects 
of the illness to those watching. Thus, the participation or involvement of the watching 
apprentices was somewhat limited, possibly contributing to the lower scores against NIHL.   
Nonetheless, taken together, the findings suggested that the simulation-based training had 
a positive effect in terms of improving the participants’ knowledge and awareness of OH 
matters.   
Interestingly, the less engaging forms of training produced comparable mean scores for 
knowledge of NIHL, MSDs, and HAVS in the control group (Table 6.6). This suggests that 
even the less engaging standard forms of training led to some improvements in knowledge 
(albeit non-significant). However, within the traditional forms of training, OH was often 
perceived as an uninteresting activity and the learners reported that they did not understand 
the content or see the relevance of it (Section 7.2.2 above). This resulted in learners not 
paying attention to the subject, as opposed to the more engaging methods, which the 
learners reported to be relevant and effective at conveying the degree of seriousness of the 
occupational illnesses and their consequential impacts, hence the participants paid 
attention to the subject. These results validate the importance of Recommendation 3 
(Section 7.2.2), stating that to the extent possible, less engaging methods such as lecture-
based and computer-based instruction should, in some manner incorporate active 
participation and interaction on the part of the learners, in order to enhance their learning 
experience as well as provide them with a holistic understanding of the fundamental subject 
knowledge.  
In terms of the impact of the simulations in changing the participants’ OH related attitudes, 
the post-training assessment revealed mixed results. Whilst the apprentices demonstrated 
very positive attitudes in terms of prioritising their health when they work, ensuring that they 
wear appropriate PPE as well as reporting any dangerous situations that they see in their 
workplaces, the magnitudes of increase from their pre-training scores (therefore 
improvements in attitude) were modest and statistically insignificant. However, a contrasting 
and important finding that came through the interview discussions was that directly 
experiencing the occupational illnesses through the simulations produced changed attitudes 
through the realisation of the seriousness of the consequences of the illnesses. This is turn 
motivated the trainees to avoid exposure to workplace hazards by adopting appropriate 
work practices. For example, many participants reported a change in attitudes with regards 
to wearing PPE as a result of the simulation-based training (Section 6.6.2 and Table 7.3). 
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On the other hand, less positive attitudes were also demonstrated post-training with regards 
to construction workers accepting ill-health as part of their jobs, the perceived need to take 
short-cuts in order to get jobs done, and younger workers’ perceived lack of control over 
their work conditions. These findings would suggest that the simulation-based training had 
little, if any, impact in terms of changing the participants’ attitudes towards these issues. 
However, a reflection on the qualitative comments as well as the findings of earlier studies 
highlighted the significance of factors other than the training of workers that can influence 
the trainees’ OH performances and attitudes, for instance employers’ and co-workers’ 
commitment to and awareness of OH matters, job demands and the general nature of 
construction jobs. It was argued in Section 6.8 that there is a possibility that such work 
contexts or organisational issues can limit the extent to which OH related performances and 
attitudes can be improved by providing OH training for construction workers. This could be 
investigated further in future studies.  
Following the presentation of the post-training assessments related to the changes in the 
trainees’ OH knowledge and attitudes (discussed above), Section 6.7 presented results of 
the participants’ perspectives on the benefits and challenges associated with the use of 
simulation learning tools. Overall, both the quantitative and qualitative results indicated that 
the simulations were perceived to be a useful and effective way of learning, particularly in 
developing the learners’ understanding or appreciation of OH matters. Table 7.3 
summarises the research evidence related to the participants’ perspectives on the 
usefulness of simulation learning tools.  
In addition, the qualitative findings provided deeper insights into why the simulations were 
perceived to be largely beneficial by the participants (Section 6.7.1.2). For instance, a 
number of respondents considered the simulations to be more effective at offering 
opportunities for learning through active participation, interaction, observation, feedback 
and discussions compared to traditional training methods. In addition, some participants 
found that utilising the simulations afforded the learners the chance to be in control of their 
own learning, as opposed to having the instructor controlling what is learned as well as how 
it is learned. Other participants also deemed the simulations to be more suited to their 
learning styles, which stimulated the learners’ interest in the subject matter, and resulted in 
the learners paying more attention and engaging with the learning process. Examples of 
comments made are shown in Table 7.3. 
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On the other hand, the research also identified a few limitations associated with the use of 
simulations, including time and resource constraints, which limited the provision of the 
simulation experience to all learners. Future work can look at ways of providing the 
concrete experience for more learners, for instance, by playing the NIHL simulator through 
a loudspeaker, rather than relying on one volunteer to explain to others the effects of having 
the condition. 
Nonetheless, based on all the empirical evidence presented in this section, and more fully 
in Chapter Six, the third and final proposition to emerge from this research’s findings is that: 
Proposition 4: Highly engaging, hands-on simulations are more likely to result in enhanced 
learning and greater achievement of learning outcomes (e.g. OH knowledge and 
awareness) among construction apprentices, compared to less engaging lecture-based 
methods. 
 
Therefore, given that construction apprentices are not receiving and experiencing the 
benefits of experience-based simulations (as evidenced in the findings in Section 7.2.2), 
training providers and instructors should carefully consider the potential benefits of 
providing more active types of training, particularly for this group of learners. This 
suggestion is consistent with and re-emphasizes the importance of recommendation 1, 
stating that: for the training of construction apprentices, efforts should be made to 
incorporate and increase the use of training strategies that provide the learners with 
opportunities to actively participate in their own learning as well as to physically handle 
objects related to their learning (e.g. hands on simulations), thus allowing the learners to 
exploit their practical strengths and kinaesthetic learning styles. 
 
This recommendation is also consistent with literature that suggests that more efforts 
should be made to embrace more engaging training methods in construction education and 
training (Goedert et al. 2011, DeshPande and Huang, 2009, Harfield et al. 2007, 
Mawdesley, 2011 – Section 3.3.2). For example, Goedert et al. (2011) argue that 
simulation-based learning addresses the fundamental need to reinvigorate instructional 
methods in construction education, which “have changed little in over a century”. For 
DeshPande and Huang (2008), simulations and multimedia technologies can be developed 
to engage and stimulate learners, to effectively explain and illustrate course topics, as well 
as to present construction topics in ways that are not possible within the limitations of the 
traditional lecture format.  
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Accordingly, based on all the evidence summarised in the preceding Section (7.2), this 
research has developed; 1) a conceptual framework that emphasises the importance of 
active, experience-based learning and particularly highlights the role that simulations can 
play in the learning of construction apprentices (Figure 7.1), and 2) a typology of learner 
preferences (Table 7.4) that emphasises the importance of selecting appropriate training 
strategies for different learners. The aim is that the two can be used to guide the selection 
of appropriate training strategies and the wider application of simulations in the training of 
construction apprentices. The framework and typology are presented in Section 7.3.  
 
Next, the evidence that led to the generation of proposition 4, stating that highly engaging, 
hands-on simulations are more likely to result in enhanced learning and greater 
achievement of learning outcomes (e.g. OH knowledge and awareness) among 
construction apprentices, compared to less engaging lecture-based methods, is presented 
in Table 7.3. 
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Table 7.3: What impact can wearable simulations for occupational illnesses have in improving the OH knowledge or awareness 
of construction apprentices and changing their attitudes towards OH matters? 
Emerging Proposition( 4): Highly engaging, hands-on simulations are more likely to result in enhanced learning and greater achievement of learning outcomes (e.g. OH 
knowledge and awareness) among construction apprentices, compared to less engaging lecture-based methods. 
Examples from participant 
observations [Section 6.4] 
Examples of interview comments  
[Sections 6.5.2, 6.6.2, 6.7.1.2, Table 6.10] 
Quantitative evidence: post-training knowledge scores 
[Sections 6.5.1, 6.5.2, 6.7.1.1] 
 
 
“You couldn’t work like that, 
especially what we’re doing, working 
at height .If you can’t grab something 
properly you could drop it and kill 
someone.” [trainee on severe HAVS] 
OH knowledge and attitudes post-training 
“I know a lot more obviously from when you last came. Like what 
you were saying and now, I always wear gloves, so I wouldn’t not 
wear them now, which I did before sometime in the summer, I’d be 
like oh yeah I won’t wear them, but now with what you said, I wear 
them, I just wouldn’t take the risk now” [Trainee 10]. 
 
“I know now what can happen, it made me a lot more aware, keep 
my skin clean and things like that. I never used to wear gloves, but 
now I actually do wear gloves every day that I work. I’d never ever 
not wear gloves” [Trainee 2]. 
 
“I never used to wear gloves but now I do” [Trainee, 3]. 
 
“That was, umm…not nice I must admit. It definitely does give you a 
kick up your backside, to get you to think of lifting things properly, 
instead of haphazardly” [Trainee1, reflecting on wearing MSDs 
simulation]. 
 
“Umm, yeah I think that it showed you like the effect that it’s gonna 
have if you don’t, so you know it re-enforces how important it is, 
especially because instead of going, well it’s gonna hurt your back, 
you are sort of going, this is what it’s gonna feel like coz obviously 
we had something there to show us and I suppose it made you a bit 
fearful like in a good way. In a way to make you think, well you 
know I’m gonna wear the right sort of PPE and stuff like that, lift 
things properly” [Trainee 14]. 
  
 
 
 
 
MSDs 
 
HAVS 
 
NIHL 
 
Derm. 
 
All (M) 
 
 
 
 
 
MSDs 
 
HAVS 
 
NIHL 
 
Derm. 
 
All (M) 
Control group  
Changes within group 
 
Post Pre Change  p value 
 
62     54     +8        0.317 
 
58     42     +16      0.046 
 
70     58     +12      0.134 
 
42     32     +10      0.166 
 
58     47     +11      0.060 
 
Research group  
Changes within group 
 
Post Pre Change  p value 
 
67     48      +19     0.007 
 
66     48      +18     0.016 
 
67     52      +15     0.025 
 
64     31      +33     0.000 
 
66     45      +21     0.001 
 
“I’ve got ‘girly’ hands me and I’m 
staying that way.” [trainee on 
dermatitis visual gloves] 
 
“It’s horrible, it’s not nice. When 
you’re out having a beer and that, 
people always look at it. So, it’s 
horrible to have, it really is 
embarrassing as well”. [Trainee on 
dermatitis effects]. 
Changes between groups (mean scores (%)) 
All trainees   Control   Research   Difference   p value 
 
          65             62             67             5              0.280 
 
          62             58             66             6              0.836 
 
          69             70             67             3              0.682 
 
          53             42             64             22            0.024 
 
           62             58            66             8              0.308 
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Table 7.3 continued. 
Emerging Proposition ( 4): Highly engaging, hands-on simulations are more likely to result in enhanced learning and greater achievement of learning outcomes (e.g. OH 
knowledge and awareness), compared to less engaging lecture-based methods. 
Examples of trainee comments from 
observations [Section 6.4] 
Examples of interview comments  
[Section 6.7.1.2, Table 6.10]: 
Quantitative evidence: post-training 
scores 
[Section 6.7.1.1] 
Learner engagement through 
participation & interactive discussions: 
 
“How do you get that then?” 
“How do you get rid of it?” 
“When you’ve treated it, does it go 
away?” 
“So, it doesn’t just affect your skin then 
or?” 
“Is it itchy?”  
“It’s also on the inside of your hands. You 
see the lines in between your fingers, it’s 
all there and all them cracks fill up with 
dirt”. 
“It’s horrible, it’s not nice. When you’re 
out having a beer and that, people always 
look at it. So, it’s horrible to have, it really 
is embarrassing as well”. 
“It’s gonna affect everything you do, isn’t 
it?”  
Participants’ perspectives on effectiveness of simulations 
“It is a lot easier. I understand it, to be shown what can happen” [Trainee, 2]. 
“Umm, being more hands on, like you pay more attention I guess because it’s 
more interesting than if you were just to look at page upon page on a PowerPoint 
presentation” [Trainee, 9]. 
“It’s a lot easier, like you showing us, and letting them feel how it is. Instead of 
just standing there speaking I can remember it more” [Trainee, 3]. 
“It’s better. It gives you something to focus on, instead of someone just standing 
there and talking at you. Like you can get your hands on, like feel and touch and 
what it looks like. I think it’s better” [Trainee, 5]. 
“It’s easier. Yeah much easier, like you can see what is going on instead of just 
reading a boring….boring umm, whatever they are called! (laughs) slides” 
[(Trainee, 6) 
“I mean those gloves and the bits and pieces that you just showed me, they are 
far better than a slide on a PP, believe me. Some insipid photograph of a guy 
with a burnt hand goes past and through your memory without logging, but that I 
think would stick with you” [Instructor, 5]. 
“I do think they are brilliant, watching the guys, the interaction with the guys, umm 
like with the hands, I know they’ll mess around and play with their hands but 
when they can see it, it’s like I don’t want hands like these! The suit, when they 
put the suit on, I mean they realise the importance of it” [Instructor 8]. 
Participants’ evaluation of LUSKInS-based 
training  [Section 6.7.1.1] 
 
Extent of simulations to benefit learning: 
(M = 3.79, SD   0.897) 
 
Extent of simulations to enable application of 
what was learnt: 
(M = 3.75, SD = 0.888) 
 
Usefulness of contribution of others: 
(M = 3.67, SD = 0.926) 
 
Ability of simulations to enable 
understanding of OH importance: 
(M = 4.08, SD = 0.802) 
 
Ability to increase awareness of OH 
hazards: 
(M = 4.02, SD = 0.846) 
 
Ability to increase awareness of 
occupational illnesses: 
(M = 4.00, SD = 0.816) 
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7.3 The proposed conceptual framework for integrating simulation training 
tools 
7.3.1 The need for a conceptual framework 
The findings presented in the preceding sections (7.2.3) and more fully in Chapter Six affirm 
the constructive influence which simulation-based training has on the learning of 
construction apprentices. However, as presented earlier in Section 7.2.2, the application of 
simulations in the training of construction of apprentices is still not widespread.  A possible 
barrier which could be preventing the application of simulation learning tools (highlighted in 
the discussion – Section 7.2.2), could lie in trainers and or traditional educational systems 
that are unaware and uncertain about how to develop, use, and incorporate simulations to 
be consonant with the newer constructivist and experiential learning paradigm. Therefore, 
based on the study findings, there is a clear need: 
 1) To increase the application and incorporation of simulations in the training of 
construction apprentices, particularly to complement the prevailing traditional methods.  
2) For a conceptual framework that is based on the principles of learning theory as well as 
empirical evidence, that can be used to guide the application of simulations in the training of 
a wider range of courses for construction apprentices. This is because previous attempts to 
uplift construction education through use of simulation learning tools appear to have 
focussed on describing the current state of affairs and presenting various simulation tools 
(that are mainly computer-based) to meet specific learning concepts and construction 
processes, for example, bidding, scheduling, planning, management and control of 
construction projects without explicitly conceptualising their development and use from a 
learning theory perspective or providing clear guidance as to how to most effectively utilise 
simulation technologies (for example, in the studies by Goedert et al. (2011), Nikolic et al. 
(2011), Al-Jibouri et al. (2005), Korman and Johnston (2013, 2011). As pointed out in 
Section 1.3.2, this makes it difficult for researchers and practitioners seeking guidance and 
understanding of how to effectively design and use simulations, and can result in training 
interventions that are not consistent with learning theory. Thus, the proposed framework 
seeks to fill this void in the literature 
 
. 
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7.3.2 Aim and objectives of the proposed framework 
Based on the key findings summarised in the preceding sections, as well as the relevant 
theoretical principles, the framework aims to provide a way forward in terms of how 
simulation learning tools can be effectively utilised and integrated in the learning of 
construction apprentices. Accordingly, the specific objectives are: 
1) To highlight the contextual factors that must be taken into account in the design, and 
implementation of training strategies including simulation-based training 
2) To highlight and integrate the key elements of the learning process that can contribute 
towards the achievement of more positive learning outcomes 
3) To facilitate the selection of appropriate strategies for the training of construction 
apprentices 
4) To contribute towards improving current training practices for construction apprentices 
7.3.3 Framework overview 
The framework presents a comprehensive view of the factors that influence the provision of 
effective training for construction apprentices. It highlights two important considerations for 
training providers seeking to improve and enhance the learning experience of construction 
apprentices; 1) contextual influences and 2) learning environment factors. 
1) Contextual factors 
 The study findings presented in preceding sections (7.2.2) revealed that there are specific 
contextual factors which influence the provision and selection of training strategies for 
construction apprentices. These are identified in the framework to include; the construction 
industry’s legal framework, specific industry standards/requirements and organisational 
factors. These contextual factors provide the backdrop against which decisions about 
course content and methods of delivery will be made. For instance, it was argued earlier in 
the chapter that the successful implementation of progressive experience-based training 
methods such as simulations requires training organisations and instructors that have the 
resources (e.g. infrastructure/technological tools) and a sound understanding of the 
concepts of the newer constructivist and experiential learning paradigm and how these can 
be adapted to their particular training contexts through appropriate types of instruction. 
 
2) The learning environment 
This part of the framework presents a comprehensive view of the training methods that can 
be used in the learning of construction apprentices. On the one hand, the framework 
presents highly engaging methods such as simulations, hands-on demonstrations and 
peer-assisted learning. On the other, less engaging methods such as lectures, texts and 
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computer-based instruction are shown. Notably, experience-based and observational 
learning methods, with their participative, interactive, collaborative and reflective 
characteristics, when compared to more traditional passive approaches, are depicted to 
make a stronger contribution to the learning of a wider range of the learners, particularly 
kinaesthetic learners through increased interest, motivation, engagement and 
understanding of the subject matter. Thus, this part of the framework makes three key 
suggestions:  
1) That modifications to the current learning environments (which are heavily lecture-
based) can be made to incorporate a wider range of training methods and  
2) That highly engaging methods such as simulations should play a more dominant role in 
the training of construction apprentices, although their use should be to complement 
(and not replace) other methods including lectures. This should create a richer learning 
environment and provide the learners with a holistic understanding of the subject 
knowledge, which will ultimately contribute to the achievement of learning outcomes. 
3) A complete learning experience requires that learners are afforded the chance to go 
through the various learning modes. For instance, concrete experiences through 
simulations (supporting kinaesthetic, tactile and visual learners) may form the basis for 
observations and reflections (supporting aural and reflective learners), which are in turn 
assimilated into abstract concepts (for theorists or read/write learners) 
These suggestions are based on the findings presented in earlier sections of this chapter 
(7.2.1), which revealed that whilst most of the apprentices expressed a preference for 
tactile and kinaesthetic learning, few others had other learning preferences including 
reading, watching and listening, and in fact some of the learners demonstrated an ability to 
adapt their learning preferences from context to context. Therefore, it is argued that the use 
of a variety of learning approaches within their learning environments has the potential to 
reach and engage a wider range of learners, as opposed to using a single approach.  
 
In addition, the suggestions are also provided in the context of Kolb’s experiential learning 
theory, which advocates that in order for effective learning to occur, the learning process 
should provide opportunities for learners to go through the various learning modes or “touch 
all the bases”- experiencing, reflecting, thinking and acting (Kolb, 1984, 2015). Moreover, 
the study findings indicating that simulations were more effective at offering opportunities 
for learning through active participation, observation, feedback and discussions compared 
to traditional training methods, are supported by conceptual arguments within constructivist 
and experiential learning theories concerning enhancements in learning that result from 
concrete experience, reflection and discussions. The proposed theoretical framework is 
shown next (Figure 7.1). 
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THE LEARNING ENVIRONMENT 
Highly engaging/active methods 
   Experience-based learning                                                          Observational learning 
 e.g. simulations, hands-on demonstrations                                   e.g. peer assisted learning       
Characteristics: participative, interactive, collaborative, 
reflective, learners in control of own learning 
 
 
 
 
 Independent  learning                              Lectures                    Texts, Workbooks, Tests 
 e.g. computer-based training, DVDs/videos 
Characteristics: passive learners, instructor in control 
Less engaging/passive methods 
 
         
 
 
                      Strong contributor                                     Weak contributor 
 
Figure 7.1: The conceptual framework for integrating simulation training tools  
Kinaesthetic 
learners 
Reflectors/Aural 
learners 
Read/Write 
learners 
Visual learners 
Contextual factors e.g. legal framework, industry requirements and organisational 
factors i.e. resources to design and implement innovative courses (e.g. knowledgeable 
leaders and trainers, infrastructure/technological tools) 
Learner interest, 
motivation, 
engagement and 
understanding 
Learning outcomes e.g. OH knowledge and attitudes 
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Table 7.4: A practical guide for the selection of training methods 
 
Key:  Effective Ineffective
Learner profiles  
Training strategies 
High engagement methods Low engagement methods 
Simulation 
learning tools 
Hands-on  
demos 
Peer-
assisted 
learning 
Group 
tasks with   
examples 
Discussions, 
storytelling 
and debates 
Lectures/ 
formal talks 
Texts, 
workbooks, 
brochures 
Computer-
based training, 
videos 
Pictures, 
graphs, 
drawings 
Individual 
tests and 
assignments 
                      
Visual learners          
• Prefer pictures, maps, charts, 
brochures   
   
    
   
  
    
   
    
   
  
Aural learners          
• Prefer spoken word, 
discussions, stories   
   
    
   
  
    
   
    
   
  
Read/Write learners          
• Prefer printed words, reports, 
essays, texts   
   
    
   
  
    
   
    
   
  
Kinaesthetic learners          
• Prefer learning by doing and 
participation   
   
    
   
  
    
   
    
   
  
Flexible learners          
• Have an ability to learn 
through various modes   
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In line with the research evidence and recommendations summarised in Section 7.2 and 
the developed conceptual framework (Figure 7.1), Table 7.1 shows a typology of learners’ 
styles of learning together with the various learning strategies that can be employed to 
facilitate learning, in order to provide a practical guide for the selection of appropriate 
training strategies. Notably, it reiterates and emphasizes the following three key points, that:    
 Selecting and designing OH training strategies that are well aligned to the trainees’ 
learning preferences is likely to lead to better engagement, increased interest, 
motivation and overall achievement of learning objectives (e.g. OH knowledge and 
awareness) - Proposition 2. For instance, it can be seen that experience-based 
simulations will be beneficial for kinaesthetic learners (as was reported in the study 
findings – Sections 6.7 and 7.2), but will be less effective for the learning of read/write 
learners. Equally, less engaging methods such as lectures and texts will be ineffective 
in the learning of kinaesthetic learners (as was reported also in Sections 5.5.4 and 7.2). 
Accordingly, it has also been recommended in the thesis that for the training of 
construction apprentices, who predominately indicated kinaesthetic learning styles, 
efforts should be made to incorporate and increase the use of training strategies that 
provide the learners with opportunities to actively participate in their own learning as 
well as to physically handle objects related to their learning (e.g. hands-on simulations), 
thus allowing the learners to exploit their kinaesthetic learning styles (Recommendation 
1).  
 Training initiatives should take into account the diversity in learning preferences of 
learners and the different methods in which varied information needs to be 
communicated, in order to achieve more effective learning (Recommendation 2). As 
pointed out in Section 7.2.1, this is because if trainers assume that all trainees learn the 
same way or that one training approach will connect with all learners, they are likely to 
engage only some of the learners. Therefore, opportunities should be provided for 
learners to exploit the various learning modes through the use of a combination of 
strategies, which will have more impact than single strategies. Therefore, highly 
engaging methods may be used in conjunction with other less-active methods for a 
more complete learning experience.  
 
 Highly engaging methods, such as experience-based simulations, offer more 
opportunities to learn through various modes including learning by doing (supporting 
kinaesthetic learners), learning through watching others/reflective observations 
(supporting visual learners) and learning through collaborative dialogue (supporting 
aural learners), when compared to less engaging approaches such as lectures/formal 
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talks (which are mostly suitable for aural and flexible learners) or books and tests 
(which are mostly suitable for read/write and flexible learners). Accordingly, in the 
development of the framework (Section 7.3.3), it was recommended that experience-
based simulations should play a more dominant role in the training of construction 
apprentices, although their use should be to complement (rather than replace) other 
methods including lectures. 
 
7.4 Validation of recommendations, the proposed conceptual framework and 
typology of learner preferences 
The recommendations, conceptual framework and typology of learning styles that were 
developed from the research study were sent via email to the instructors and health and 
safety practitioners that took part in the study and discussed through semi-structured 
interviews with four respondents, in order to check the validity of the findings (Section 4.4), 
for example, whether the elements identified in the conceptual framework (contextual and 
learning environment factors) to contribute towards the achievement of learning outcomes, 
the proposed learning styles for construction apprentices and the methods proposed to be 
more effective for their learning were an accurate reflection of their experiences. In addition, 
the instructors were asked for their views in relation to: 
 
 the usefulness or potential of the suggestions to contribute towards improving 
training interventions for construction apprentices 
 
 any obstacles or limitations that may affect the implementation of the 
recommendations 
 
 the usefulness and practicality of the proposed conceptual framework and typology 
of learning styles 
 
 ways that the proposed framework and typology of learning styles could be 
improved 
 
 any potential negative implications of adopting the framework and typology of 
learning styles 
 
 additional comments (if any) relating to the suggestions or improving the OH training 
of construction apprentices 
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Overall, all four respondents found the recommendations to be useful and the framework 
and typology to be valuable, practical tools, which can assist in the effort to improve 
construction training. This was evidenced from comments similar to the following: 
 
“It’s interesting because I think everybody in the world agrees with you, like we need to 
do more to get these guys up on their feet, get them doing things you know. So, yeah I 
totally agree. It’s when it actually comes to adapting the training, that’s where whether 
it’s a confidence thing or whether it’s an organisational culture thing, it doesn’t tend to 
happen that much. So I think the recommendation is useful and I think it’s good that 
you’re gonna give it to the managers because some of the product managers are quite 
focussed on using like these PowerPoints – they don’t really know anything else, or how 
to get creative. They don’t really see how you can adjust different strategies for different 
courses and I think that's just a matter of experience. So the more this kind of 
information comes from different sources, (calls for change) the better” [Instructor, 4 
commenting on the usefulness of Recommendation 1]. 
 “This is extremely important – from some of the training I have observed, lack of 
expertise from the instructors is a major barrier, especially for those whose own 
experience of education is narrow or dull. The instructors involved with construction 
apprentices are typically former construction professionals rather than teaching 
professionals and this influences their skills and teaching style” [Instructor/H&S 
practitioner 2 commenting on the usefulness of Recommendation 4]. 
With regards to the usefulness and practicality of the proposed framework and typology of 
learner preferences, the following are examples of comments made from the validation 
process: 
“Yes, it’s very useful and practical. I like that you show the highly engaging and low 
engaging methods, it’s quite blatant really that these methods are high engagement and 
these are lower. I mean we cover these things in teacher training but once you get into 
the job and you’re busy you kinda forget about it. I was actually gonna ask if I do some 
workshops with the instructors, if I can borrow this cos I think it’s good, it’s clear” 
[Instructor 4 commenting on the typology of learner preferences]. 
“Useful, I think in the past people would have been put off by having to review texts or 
actually look up the most relevant methods. As an easy reference approach this works 
well” [Instructor/H&S practitioner 3 commenting on the usefulness and practicality of the 
typology of learner preferences]. 
“I think it clearly shows all the things we have to think about” [Instructor 8 commenting 
on the proposed theoretical framework]. 
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Appendix G provides additional results/respondent comments from the validation process. It 
is worth noting that a few comments and amendments were suggested by the respondents, 
for instance the need to provide clear examples of strategies that can be used to 
complement less-engaging methods in relation to Recommendation 3 and the need to show 
feedback loops between the learning outcomes and the external factors in the framework. 
Such comments were carefully considered and incorporated into the final framework 
(Figure 7.1), typology (Table 7.4) and recommendations for improving the training for 
construction apprentices. 
7.5 Chapter Summary 
As outlined in Chapter One, the primary aim of this thesis was to examine occupational 
health training methods for construction apprentices and evaluate the role and participants’ 
perceptions of the effectiveness of a simulation-based learning strategy, in order to 
enhance the OH training for construction apprentices. In seeking to address this aim, the 
propositions and recommendations presented in this chapter (generated on the basis of the 
empirical evidence summarised in the chapter) have identified and highlighted the factors 
that can optimise the OH training of construction apprentices. These include the importance 
of: 1) incorporating and increasing the use of training strategies that provide the learners 
with opportunities to actively participate in their own learning as well as to physically handle 
objects related to their learning (e.g. hands on simulations, thus allowing the learners to 
exploit their practical strengths and kinaesthetic learning styles (Recommendation 1); 2) 
taking into account the diversity in learning preferences of learners as well as the different 
methods in which varied information needs to be communicated (Recommendation 2); 3) 
incorporating active learner participation and interaction into less engaging training methods 
such as lectures and computer-based instruction (Recommendation 3) and 4) 
knowledgeable and competent trainers, particularly in utilising progressive experience-
based training strategies (Recommendation 4). 
 In addition, the discussions in the chapter challenged the efficacy of the existing training 
paradigms (which emphasise direct instruction and uniformity) in enhancing the learning of 
construction apprentices. Instead, through the comparison and corroboration of findings 
from the qualitative and quantitative datasets, hands-on simulations were demonstrated to 
make a significant contribution to the learning of construction apprentices. Accordingly, the 
study proposed that highly engaging, hands-on simulations are more likely to result in 
enhanced and greater achievement of learning outcomes (e.g. OH knowledge and 
awareness) among construction apprentices, compared to less engaging lecture-based 
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methods (Proposition 4). As such, it recommended that; fundamental changes are needed 
in how instructors (and those involved in the design and selection of OH training strategies) 
typically think about instruction, such that their focus shifts from primarily disseminating 
subject content to placing learners’ construction of their own understanding at the centre of 
the learning process (Recommendation 4).  
Furthermore, the chapter presented a conceptual model and typology of learning styles that 
were also developed on the basis of the research evidence, in order to address some of the 
barriers that were identified to the implementation of more effective training strategies as 
well as to guide the selection of appropriate training strategies and wider application of 
simulation learning tools in the training of construction apprentices. The proposed 
conceptual framework, typology of learner preferences and research recommendations 
were considered to be largely informative, useful and practical by the participants in the 
validation process. It is, therefore, this research’s position that the study recommendations, 
proposed framework and typology can usefully guide researchers and practitioners working 
to improve the construction industry’s training practices (which have largely remained 
lecture-based), by integrating these alternative and complementary learning tools.  
The next chapter concludes the research study, by drawing together the arguments and 
evidence that are presented throughout the thesis and demonstrates achievement of the 
study’s aim and objectives as well as the study’s contribution to knowledge. 
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Chapter Eight: Conclusions 
8.1 Chapter introduction 
The primary aim of this inductive multimethods study as indicated in Chapter One was to:  
 
Examine occupational health training methods for construction apprentices and evaluate 
the role and participants’ perceptions of the effectiveness of a simulation-based learning 
strategy, in order to enhance the OH training for construction apprentices. 
 
In order to achieve this aim, the research began with an extensive literature review of the 
various theories and concepts that provide some understanding to how people learn and 
what is known about the effectiveness of training (Chapter Two). Of particular relevance to 
the research aim was the discussion on constructivist and experiential learning theories, 
which provided a theoretical underpinning to the use of simulations. This discussion was 
followed by a review of the literature related more specifically to the use of simulations, 
presented in Chapter Three. This included an overview and synthesis of the concept of 
simulations, as an experiential learning methodology as well as an examination of the 
extant applications of simulations in various educational contexts, together with an 
elaboration on the benefits and limitations associated with using the training approach. The 
methodology chapter (Chapter Four) then provided an explanation of how the research was 
carried out and the specific steps involved, in order to address the research aim and 
objectives. Careful consideration of the different methods of conducting research, their 
associated philosophical assumptions as well as the nature of the research questions, 
objectives and phenomenon under investigation justified use of the multimethod approach. 
The research’s fieldwork findings were then presented and discussed in Chapters Five and 
Six. In Chapter Seven, a set of propositions, recommendations for practice as well as a 
conceptual framework and typology of learning styles to guide the selection of appropriate 
training strategies and wider application of simulation learning tools in the training of 
construction apprentices were presented based on all the research evidence. 
 
This final chapter (Chapter Eight) concludes the research work, by demonstrating the 
achievement of the research objectives (Section 8.2), highlighting the contributions to 
knowledge (Section 8.3), identifying the limitations of the study (Section 8.4) and making 
suggestions for further research (Section 8.5).  
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8.2 Achievement of research objectives 
In order to achieve the research aim, five research objectives were developed and 
presented in Chapter One, Section 1.5. The fulfilment of all the five research objectives is 
explicitly set out in the following subsections.  
 
8.2.1 Achievement of the first research objective 
The first research objective sought to explore and understand the context and 
underlying structures that impact upon OH training initiatives and the choice of 
training methods for construction apprentices. 
The data and literature review presented in Chapter One showed that the construction 
industry’s OH performance continues to be poorer than that of other industries and that 
younger workers are especially vulnerable to occupational illnesses and injuries. Given the 
substantial economic and human costs associated with occupational illnesses (discussed in 
Section 1.1), this discussion highlighted the importance of providing effective training for 
construction apprentices. However, further literature reviews indicated that there are 
challenges to the provision of OH training for construction workers in general, to do with the 
way that construction work is typically organised (i.e. the project-based/highly fragmented 
nature of the industry, subcontracting of works and short-term employment contracts) as 
well as its time-constrained ways of working. It was argued that in such work environments, 
organisations are more focussed on short-term financial gains, rather than training 
activities, which are often assumed to be expensive in terms of both cost and time. To 
some extent, the interview findings and literature discussions (presented in Sections 6.6.2 
and 6.8) corroborated these views by revealing that in some workplaces, there was a strong 
focus on “getting jobs done” and a lack of appropriate training of workers and their 
managers, which compromised the workers’ OH.  
 
On the other hand, the literature review also showed that the provision of training by 
employers is an explicit requirement of the UK’s Health & Safety legislation, e.g. The Health 
and Safety at Work (etc.) Act, 1974, The Management of Health and Safety at Work 
Regulations (1999) and the Construction (Design and Management) Regulations 2015. 
Accordingly, employers have a legal obligation to provide appropriate training to ensure the 
occupational health of all employees, failure of which is a criminal offense. Unsurprisingly, 
the findings from training observations and interviews (Section 5.7.1.3) illustrated that one 
of the key drivers for the provision of training for construction apprentices was so that 
organisations complied with the law. For instance, training observations revealed attempts 
to incorporate relevant OH legislation into the apprentices’ training, and the college trainers 
also reported altering their training content in accordance with changes in the law. 
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However, what was significant from the literature reviews was that whilst the OH law 
stipulates the requirement for training and indeed many authors and practitioners are 
agreed that OH training must take place in order to prevent occupational illnesses, there is 
a lack of clarity, both in the law and in literature, about precisely what that training should 
entail and crucially how it should be delivered in practice. As a result, employers and 
training providers are left to decide on the extent of the training required by the workforce, 
what that training should be as well as the method of delivery. In this regard, the interview 
and observational findings revealed the significant influence that training organisations have 
in terms of defining the training content as well as controlling the methods of training that 
are employed for learners. For instance, the interviews with trainers revealed how, for many 
years, the training organisation has provided instructors across all its colleges with a 
standardised pre-written training “package”, including the PowerPoint presentations that are 
used to deliver the information, workbooks (Appendix F (6.2)) and course checklists 
(Appendix F (6.1)). Furthermore, the literature reviews and interview discussions (Section 
5.7) revealed that the design and choice of training methods, for example to integrate direct 
instructional approaches as seen in this case with more progressive interactive strategies, 
is largely determined by factors such as the instructors’ and their leaders’ competency and 
understanding of diverse learning theories and how they can be adapted through 
appropriate types of instruction as well as the availability of appropriate learning spaces 
with reliable, sustainable infrastructure/software, including technical support.  
Therefore, through the literature reviews, interviews and training observations, it was found 
that the provision of OH training as well as the choice of training methods is influenced by 
many contextual factors including the Health and Safety legislation, factors related to the 
nature of the construction industry (i.e. its project-based nature and time constrained ways 
of working) as well as other organisational or institutional factors i.e. resources to design 
and implement innovative courses (e.g. knowledgeable trainers and leaders, 
infrastructure/technological tools). These findings fulfil the first research objective. 
 
8.2.2 Achievement of the second research objective 
The second research objective was to review learning theories and models, and 
explore their applicability to the use of simulation training tools for construction 
apprentices. 
The objective was achieved through the review of various theories and models of learning, 
presented in Chapter Two, as well as reviews of previous studies utilising simulations, 
discussed in Chapter Three. The literature reviews in Chapter Two (Section 2.3.2) revealed 
how theorists operating within the “progressive” theories of learning, including John Dewey, 
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Albert Bandura, Jean Piaget, Lev Vygotsky and David Kolb, challenged “traditional” theories 
of learning, especially the concepts of transmission and acquisition of abstract knowledge 
as well as for denying any role for subjective experience in the learning process. More 
specifically, the work of Kolb (Section 2.3.2.3), which draws on a synthesis of constructivist 
theories (contending that learners are active beings that construct their understanding and 
learn from interaction with their environments and others), and postulates learning as a 
process whereby concepts and ideas are derived from and continuously modified by 
experience, was considered most directly relevant to the use of simulations in this research. 
Moreover, recent studies (presented in Section 3.3) predominantly characterising 
simulations as a form of experiential learning, highlighted the successful application of 
simulation learning tools. Therefore, taking Kolb’s experiential learning model as a 
reference point, implies that the implementation of simulation tools for learning purposes 
should foster active and collaborative learning, and therefore requires that learners are 
provided with interactive and engaging contextual experiences. Most importantly, the 
activation of all four learning modes, depicted in Kolb’s learning cycle (Section 2.3.2.3.1 and 
Figure 2.3) as concrete experience, reflective observation, abstract conceptualization and 
active experimentation is fundamental for optimal learning to occur through simulations. 
 
8.2.3 Achievement of the third research objective 
The research’s third objective was to investigate the theoretical and practical evidence 
about: 
a) The characteristics and learning preferences of construction apprentices; 
b) The current training methods implemented for construction apprentices; 
c) The use of simulations for learning in various educational contexts including 
construction. 
This objective was achieved through initial reviews of existing literature and then through 
analysis of fieldwork findings. Looking at the first part of the objective, previous research on 
the learning preferences of construction workers suggested potential learning preferences 
for construction apprentices, including strong preferences for tactile learning, visually 
engaging and interactive material as well as practice or experience-based learning (Section 
2.2.3). Quantitative and qualitative results (presented in Section 5.4) identified similar 
learning preferences, with most of the research participants expressing a preference for 
highly engaging and active training methods to passive, information-based approaches. 
This research finding led to the research’s first proposition, stating that construction 
apprentices commonly prefer to learn through action or doing (kinaesthetic learners) as 
opposed to learning through reading, writing and listening (Section 5.4.3). Accordingly, the 
study recommended that for the training of construction apprentices, efforts should be 
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made to incorporate and increase the use of training strategies that provide the learners 
with opportunities to actively participate in their own learning as well as to physically handle 
objects related to their learning (e.g. hands on simulations), thus allowing the learners to 
exploit their practical strengths and kinaesthetic learning styles (Recommendation 1). 
 At the same time, the study findings also highlighted that learners have varied learning 
preferences (including learning by doing, reading, watching and listening), and in fact some 
learners are capable of adapting their learning preferences from context to context 
(Sections 5.4.1 and 5.4.2). These findings led to the recommendation that training initiatives 
should take into account the diversity in learning preferences of learners as well as the 
different methods in which varied information needs to be communicated, in order to 
achieve more effective learning (Recommendation 2). 
With regards to the second part of the objective, previous research studies (Section 3.3.2) 
pointed out that many construction courses continue to be taught using traditional lecture-
based training methods despite the advent of a wider range of progressive, experience-
based methods and calls from recent studies to incorporate these into construction 
education and training. Both qualitative and quantitative findings of the current study 
(Section 5.5) confirmed that classroom-based lectures are the dominant method of delivery 
for the OH training of construction apprentices.  
In addition, the qualitative findings provided useful explanations into why those particular 
methods were utilised. Four main factors that were identified were: 1) Institution-related 
factors – to do with the training organisation defining the training content and controlling the 
methods of training that are employed by the instructors; 2) Instructor related influences – 
to do with trainer competence, particularly in utilising alternative, non-traditional instructional 
strategies;  3) External factors including legal and industry requirements and 4) Time-
related pressures – to do with pressure to disseminate large amounts of information within 
limited timescales. It was argued in discussions in Sections 5.7 and 7.2.2 that traditional 
instructor-centred views of training which place emphasis on the passive transmission of 
information and uniformity or the use of standardised presentations, texts and workbooks 
created barriers for opportunities to create and utilise more progressive learner-centred 
training strategies. Moreover, it was evident from the study findings (Section 5.4.2 and 
5.5.3) that this approach to training did not suit all of the learners’ learning preferences or 
their expectations, which resulted in the learners disengaging with the training, losing 
interest in the subject matter or failing to see the relevance of it (Section 5.5.3).  
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On the basis of these findings, the study proposed that the existing training paradigm, 
which predominantly focusses on the passive transmission of information, including OH 
information, is ineffective in supporting the learning of construction apprentices, and 
enhancing their knowledge and awareness (Proposition 3). 
Accordingly, the research recommended that fundamental changes are needed in how 
instructors (and those involved in the design and selection of OH training strategies) 
typically think about instruction, such that their focus shifts from primarily disseminating 
subject content to placing learners’ construction of their own understanding at the centre of 
the learning process. This may require that training providers/instructors receive relevant 
training to develop their understanding of the more progressive experiential and learner-
centred training methods together with their underlying theoretical principles 
(Recommendation 4). 
 
Interestingly, when efforts were made to utilise training strategies with a stronger degree of 
participation and interaction (and more suitable for the type of learners) compared to purely 
lecture-based instruction, including computer-based exercises (albeit to deliver Functional 
Skills training) and practical elements in the form of observational learning, interactive 
group exercises, feedback and conversation, problem solving in collaboration with peers or 
peer-assisted learning, more interest and engagement in the subject were maintained, 
which allowed the learners to achieve the learning outcomes (Sections 5.5.5 and 5.5.6). 
Thus, the research evidence (summarised in Table 7.2 (c)) led to the proposition that 
selecting and designing OH training strategies that are well aligned to the trainees’ learning 
preferences is likely to lead to better engagement, increased interest, motivation and overall 
achievement of learning objectives (e.g. OH knowledge and awareness) (Proposition 2). 
This proposition could be investigated further in future studies. 
Accordingly, the study recommended that to the extent possible, less engaging methods 
such as lecture-based and computer-based instruction should, in some manner incorporate 
active participation and interaction on the part of the learners, in order to enhance their 
learning experience (through better engagement, increased interest, motivation and 
understanding) as well as provide them with a holistic understanding of the fundamental 
subject knowledge (Recommendation 3). 
The third and final part of the third objective, investigating the importance and use of 
simulation tools in various educational contexts was achieved mainly though reviews of 
extant applications of simulations. Overall, the reviews highlighted some key benefits 
associated with the use of simulation learning tools, as summarised in Section 3.4. These 
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include their ability to: incorporate an element of fun in the learning process, which engages 
and motivates learners; connect theory and practice; alter attitudinal positions when 
designed in accordance with theory; open up dynamic participation, which enhances 
participants’ understanding of skills and concepts, and their effects and consequences.   
On the other hand, the literature reviews revealed that a limited number of studies have 
designed and explored the use of simulations in construction education, particularly in 
accordance with the relevant learning theories. It appeared that previous attempts to uplift 
construction education through use of simulation learning tools have focussed on 
presenting various simulation tools to meet specific learning concepts and construction 
processes, for example, bidding, scheduling and planning without explicitly conceptualising 
their development and use from a learning theory perspective (Section, 3.3.2). As pointed 
out in Section 1.3.2, this makes it difficult for researchers and practitioners seeking 
guidance and understanding of how to effectively design and use simulations, and can 
result in training interventions that are not consistent with learning theory. Thus, it is 
important that future developments and use of simulations are conceptualised from a 
learning theory perspective. 
8.2.4 Achievement of the fourth research objective 
The research’s fourth objective sought to describe the development of innovative 
wearable simulations of occupational ill health conditions and evaluate their role and 
effectiveness in improving the OH knowledge and attitudes of construction 
apprentices. 
This objective was also achieved through initial reviews of existing literature and then 
analysis of fieldwork findings gathered through survey questionnaires, participant 
observations, semi-structured interviews and photo elicitation. Section 3.6 presented the 
literature and previous research in relation to the design and development of the wearable 
simulations (LUSKInS) that were adopted for this research. This discussion revealed that 
development of the LUSKInS was largely driven by findings from previous research 
conducted at Loughborough University, into the design and application of wearable 
simulations, which demonstrated greater awareness and improved attitudes amongst 
diverse simulation users. Thus, it was considered that wearable simulations of the 
prevailing construction illnesses would have the potential to significantly contribute to OH 
training. Moreover, other studies reviewed in the current study (Sections 3.3 and 3.4) 
highlighted many positive outcomes associated with the use of educational simulations, 
including those outlined in subsection 8.2.3 above. 
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Subsequently, this study investigated the effectiveness of the simulations in raising OH 
knowledge and awareness (Section 6.5) and changing the apprentices’ attitudes towards 
OH matters (Section 6.6). Both the quantitative and qualitative findings related to the impact 
of the simulations on the participants’ OH knowledge and awareness demonstrated 
improvements within the experimental groups’ knowledge of OH hazards and illnesses 
following the provision of OH training, as summarised in Table 7.2.3. These findings 
affirmed the constructive influence which participation in simulated learning has in terms of 
improving learners’ knowledge. 
In terms of the impact of the simulations in changing the participants’ OH related attitudes, 
the post-training findings were mixed and provided less compelling evidence to suggest that 
the simulation-based training positively impacted upon the participants’ attitudes (Section 
6.6). On the one hand, the quantitative and qualitative findings revealed that the 
apprentices had very positive attitudes in terms of prioritising their health when they carry 
out their work, ensuring that they wear appropriate PPE as well as reporting any dangerous 
situations that they see in their workplaces. The post-training interviews presented in 
Section 6.6.2 showed a number of participants reporting changes to their attitudes as well 
as work practices as a result of the simulation-based training.  
On the other hand, post-training quantitative results demonstrated less positive attitudes 
with regards to construction workers accepting ill-health as part of their jobs, the perceived 
need to take short-cuts in order to get jobs done, and younger workers’ perceived lack of 
control over their work conditions (Section 6.6.1). These findings would suggest that the 
simulation-based training had little, if any, impact in terms of changing the participants’ 
attitudes towards these issues. However, a reflection on the qualitative comments as well 
as the findings of earlier studies revealed that some of the trainees’ negative attitudes 
appeared to be influenced by factors such as job demands and the their employers’ and co-
workers’ commitment to and awareness of OH matters. This suggested that there is a 
possibility that such organisational issues can limit the extent to which OH attitudes and 
performances can be improved by providing OH training for construction apprentices. 
Future studies may include and investigate OH training utilising simulations for other 
organisational levels, for example, supervisors and managers, whose attitudes to OH and 
OH knowledge has great significance in endeavours to improve the OH performance and 
attitudes of construction workers. 
 In addition to the post-training assessments, the study also sought the participants’ views 
on the benefits and challenges of utilising simulation training tools (Section 6.7). Overall, 
both the quantitative and qualitative results (presented in Sections 6.7.1.1 and 6.7.1.2 
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respectively) indicated that the simulations were perceived to be a useful and effective way 
of learning, particularly in developing the learners’ understanding or appreciation of OH 
matters. In addition, the qualitative findings revealed that the simulations were perceived to 
be more effective at offering opportunities for learning through active participation, 
interaction, observation, feedback and discussions compared to traditional training 
methods. Some participants also found that utilising the simulations afforded the learners 
the chance to be in control of their own learning, as opposed to having the instructor 
controlling what is learned as well as how it is learned. Other participants also deemed the 
simulations to be more suited to their learning styles, which stimulated the learners’ interest 
in the subject matter, and resulted in the learners paying more attention and engaging with 
the learning process. Table 7.3 summarises the research evidence. This evidence led to 
the generation of the research’s final proposition, stating that highly engaging, hands-on 
simulations are more likely to result in enhanced learning and greater achievement of 
learning outcomes (e.g. OH knowledge and awareness) among construction apprentices, 
compared to less engaging lecture-based methods (Proposition 4). Future studied could 
investigate this proposition further. 
 
On the other hand, the research also identified a few limitations associated with the use of 
simulations, including time and resource constraints, which limited the provision of the 
simulation experience to all learners (6.7.2). Nonetheless, all the findings presented in this 
section (8.2.5) demonstrate fulfilment of this research’s fourth objective. 
 
8.2.5 Achievement of the fifth research objective 
The fifth and final research objective was to make recommendations that are based on 
the empirical evidence and develop a conceptual framework and typology of learner 
preferences, to guide the use and integration of simulation training tools, with the 
aim of improving the OH training provided for construction apprentices. 
In Chapter Seven, the research explicitly presented some recommendations, a conceptual 
framework for utilising simulation learning tools (Figure 7.1) as well as a typology of learner 
preferences (Table 7.4), based on all the research evidence. Figure 7.1, Table 7.4 and the 
recommendations restated below demonstrate fulfilment of the research’s fifth and final 
objective: 
 For the training of construction apprentices, efforts should be made to incorporate and 
increase the use of training strategies that provide learners with opportunities to actively 
participate in their own learning as well as to physically handle objects related to their 
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learning (e.g. hands on simulations), thus allowing the learners to exploit their practical 
strengths and kinaesthetic learning styles (Recommendation 1).  
 Training initiatives should take into account the diversity in learning preferences of 
learners as well as the different methods in which varied information needs to be 
communicated, in order to achieve more effective learning (Recommendation 2). 
 
 To the extent possible, less engaging methods such as lecture-based and computer-
based instruction should, in some manner incorporate active participation and 
interaction on the part of the learners, in order to enhance their learning experience 
(through better engagement, increased interest, motivation and understanding) as well 
as provide them with a holistic understanding of the fundamental subject knowledge 
(Recommendation 3) 
 
 Fundamental changes are needed in how instructors (and those involved in the design 
and selection of OH training strategies) typically think about instruction, such that their 
focus shifts from primarily disseminating subject content to placing learners’ 
construction of their own understanding at the centre of the learning process. This may 
require that training providers/instructors receive relevant training to develop their 
understanding of the more progressive experiential and learner-centred training 
methods together with their underlying theoretical principles (Recommendation 4). 
8.3 Contributions to knowledge 
There are three key contributions that are the outcome of this research. Each of these is 
presented in the following subsections: 
 
8.3.1 A contribution to the body of literature on the value and utility of simulation 
learning tools for construction apprentices 
The review of literature revealed significant gaps in relation to: 1) the effectiveness of OH 
training implemented for construction apprentices and 2) exploring the value of simulation 
learning tools for OH training, and specifically of construction apprentices (Section 1.3.2). It 
was found from the literature review that, whilst few attempts have been made to uplift 
construction education through use of simulation learning tools (that are mainly computer-
based), such efforts appear to have focussed on describing the current state of affairs and 
presenting various simulation tools to meet specific learning concepts and construction 
processes, for example, bidding, scheduling, planning, management and control of 
construction projects without explicitly conceptualising their development and use from a 
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learning theory perspective or providing clear guidance as to how to most effectively utilise 
simulation learning tools. 
 
This research has filled this gap in the literature by exploring the value and utility of hands 
on simulations for the training of construction apprentices, within the OH context. Through 
the presentation of the constructive influences which participation in simulated learning had 
on the trainees (Section 6.8, Table 7.3) and the discussion on the apprentices’ learning 
preferences which revealed a clear preference for kinaesthetic learning among the trainees 
(Section 5.4, Table 7.3), the research has demonstrated that the use of hands on 
simulations can be beneficial to the learning of construction apprentices. It was also clear 
from the findings that compared to direct instructional, less engaging training methods, 
hands on simulations are more effective in supporting the learning of construction 
apprentices (Tables 7.2 and Table 7.3 summarise the evidence), hence the generation of 
Proposition 4, stating that highly engaging, hands on simulations are more likely to result in 
enhanced learning and greater achievement of learning outcomes (e.g. OH knowledge and 
awareness) among construction apprentices, compared to less engaging lecture-based 
methods. 
 
Furthermore, through the stated recommendations and propositions (Section 8.2 above), 
the research has not only challenged the efficacy of the existing training paradigms, but 
more importantly it has identified various factors that can optimise the OH training of 
construction apprentices and overcome some of the barriers related to the adoption of more 
progressive simulation training tools. In addition, the study has presented a guiding 
framework (Figure 7.1) and typology of learner preferences (Table 7.4) that aim to provide a 
way forward in terms of the selection of appropriate learner-centred training methods as 
well as how simulation learning tools can be effectively utilised and integrated in the training 
of construction apprentices. Therefore, the work presented in the thesis advances the 
understanding of what impact simulation learning tools can have in improving the training of 
construction apprentices, and their OH knowledge and awareness in this instance, as well 
as how simulation learning tools can be effectively utilised and integrated in the training of 
construction apprentices. 
 
8.3.2 Methodological contributions 
Previous studies reviewing the research methods implemented for construction research 
indicated that quantitative methods are the most commonly adopted method by researchers 
when compared to qualitative and mixed methods (Dainty, 2008, Zou et al. 2014). Despite 
the popularity of quantitative methods, there are limitations associated with the approach 
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including its inability to provide alternative as well as deeper insights, particularly where the 
issues involved are complex and more of the ‘how and why’ nature rather than ‘how much’ 
(Section 4.3.1). In their review, Zou et al. (2014) advocate for construction researchers to 
make greater use of mixed methods research designs, incorporating both quantitative and 
qualitative methods, in order to gain richer insights and generate reliable research results 
(Section 4.4).  
 
In this research, a multimethods research design, incorporating several data collection 
techniques was adopted (Section 4.4). Most notably, the research utilised non-conventional 
ethnographic principles, for example, observational methods incorporating photographic 
and video-based techniques as well as innovative ways of posing questions during 
interviews (i.e. using photo-elicitation), in order to corroborate quantitative findings, gain a 
comprehensive understanding of the phenomena under study and be able to generate 
sound empirically grounded propositions as well as reliable data (Section 4.4.). It was clear 
that had the research been limited to, for example, a purely quantitative study, many 
important factors and participant perspectives would have been missed. For example, in the 
assessment of the participants’ OH related attitudes (Section 6.6), the quantitative results 
merely indicated that the participants had negative attitudes related to accepting ill-health 
as part of their jobs, the perceived need to take short-cuts in order to get jobs done, and 
younger workers’ perceived lack of control over their work conditions, but they did not 
provide any explanations as to why the attitudes towards these particular issues were less 
positive. Here, combining quantitative and qualitative datasets was beneficial, in that the 
interviewees’ qualitative accounts allowed the researcher to identify possible contributing 
factors and explanations to those attitudes. Hence, factors such as employers’ commitment 
to and awareness of OH matters, job demands, the nature of construction jobs and shared 
work practices became part of the whole story. 
 
Therefore, this study has contributed towards advancing the use of multimethods research 
designs and ethnographic techniques in construction research, by affirming that 
multimethods provide opportunities to understand complex phenomena, which prevalent 
methodologies in construction may not be able to provide.  
 
8.3.3 A practical guide for the use and integration of hands on simulations 
As previously pointed out in Section 8.3.1 above, previous studies utilising simulation 
learning tools in construction did not provide guidance as to how to most effectively utilise 
simulation technologies, especially for the training of construction apprentices. This study 
has filled this gap in the literature, by providing the industry with: 1) some practical 
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recommendations (Section 8.2.5) for improving the training for construction apprentices; 2) 
a typology of learner preferences (Table 7.4) that can guide the selection of appropriate 
learner-centred training methods, and 3) a clear framework (Figure 7.1) that provides 
guidance on how simulation learning tools can be effectively utilised and integrated in the 
learning of construction apprentices, through consideration of the relevant contextual and 
learning environment factors. When the validity of the findings as well as usefulness and 
practicality of the research outcomes were checked with four instructors that participated in 
the research (Section 7.4 and Appendix G), the proposed conceptual framework, typology 
of learner preferences and research recommendations were considered to be largely 
informative, useful and practical by the participants. Therefore, outcomes of this study can 
usefully inform and guide researchers and practitioners’ seeking to improve and 
revolutionise the construction industry’s training practices. 
8.4 Limitations of the research 
There were some limitations within this study, mainly related to time and resource 
constraints, which are worth considering as they provide opportunities for future research. 
First, whilst the research adopted a longitudinal research design in which data was 
collected at three separate times, in order to assess the impact of the training in regards to 
enhancing the learning experience of apprentices and improving their OH knowledge and 
attitudes, time limitations did not allow the research to measure the extent to which the 
simulation-based training changed or improved the participants’ on-the-job behaviours. In 
other words, the research was not able to verify the participants’ self-reported attitudes and 
behaviours, by possibly including direct observations of the apprentices in their workplaces. 
 
Second, the application of the simulations involved a small number of apprentices from 
three UK colleges (n = 71), mainly due to limited number of wearable simulations available 
for use, time limitations (on the researcher’s part as well as the training organisation) and 
general accessibility of the research participants (many of whom were under eighteen and 
therefore needed parental consent to be able to try on the simulations). As a result of the 
small sample size, the results, particularly the quantitative results are limited in their 
generalizability. However, this limitation was to some extent offset by the fact that the 
research incorporated a variety of data sources, which meant that results from one data 
source (for example, questionnaires) could be corroborated or followed up by another (for 
example, interviews or photo-elicitation). Moreover, most of the findings were consistent 
with evidence and theoretical conceptions from the existing literature. 
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Third, this research set out to investigate the role and effectiveness of simulation learning 
tools in the training of one particular group of construction workers i.e. apprentices, driven 
in part by a realisation of their vulnerability to occupational illnesses (Section 1.3.1). 
However, it became apparent from the interview findings presented in Sections 6.6 and 6.8 
that other organisational factors, in particular managers’ and co-workers’ awareness and 
commitment to OH matters can influence or limit the extent to which the positive effects of 
the training provided for apprentices (i.e. increased OH knowledge and awareness) 
translate into desirable OH behaviours in the workplace.  
The following section outlines recommendations for future research, based on the research 
limitations discussed in this section. 
8.5 Recommendations for future research 
Based on the aforementioned limitations of the research, this research recommends that 
future studies may: 
 Measure longitudinal effects of simulation-based training (for example, OH 
performance, attitudes and behaviours) over longer periods of time, to include direct 
observations of workers in their places of work.  
 
 Replicate this study with a larger sample of construction apprentices, in order to 
generate quantitative results that are generalizable to a wider population. A larger 
sample would also allow more robust conclusions to be drawn. 
 
 Extend the use of simulation training tools to other organisational levels or parties 
involved in the construction process, for instance, employers, supervisors, managers, 
contractors, subcontractors etc., such that improved awareness and attitudes amongst 
a wider range of workers would result in improved OH performance overall.  
 
 Investigate the extent to which work contexts or organisational factors such as job 
pressures, co-workers’ attitudes and shared work practices can impact upon OH related 
performances and attitudes. 
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8.6 Final comment 
This thesis has addressed the research objectives and met the overall aim it set out to 
investigate, namely to examine occupational health training methods for construction 
apprentices and evaluate the role and participants’ perceptions of the effectiveness of a 
simulation-based learning strategy, in order to enhance the OH training for construction 
apprentices. The discussions in the thesis have demonstrated that the use of hands on 
simulations can be beneficial to the learning of construction apprentices. Notably, the 
propositions that were generated not only challenge the current training paradigm, but more 
importantly identify the factors that can optimise the OH training of construction 
apprentices. Through the proposed typology of trainees’ learning styles and conceptual 
framework, the research offers a way forward in terms of how appropriate training 
strategies can be selected as well as how simulation learning tools can be effectively 
utilised and integrated into the training of construction apprentices. Overall, the outcomes of 
the thesis offer support for earlier calls to improve and revolutionise construction education 
and training by utilising more progressive participatory, experience-based training strategies 
to complement the prevailing traditional direct instructional methods. 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
279 
 
References 
Abdulwahed, M. and Nagy, Z. K. (2009) Applying Kolb’s experiential learning cycle for 
laboratory education, Journal of engineering education, 283-294. 
Abudayyeh O., Fredericks, T. K., Butt, S. E. and Shaar, A. (2006) An investigation of 
management’s commitment to construction safety. International Journal of Project 
Management, 24(2), pp. 167-174. 
Alaoutinen, S., Heikkinen, K. and Porras, J. (2012) Experiences of learning styles in an 
intensive collaborative course. International Journal of Technology and Design 
Education, 22 (1), pp. 25-49. 
Al-Jibouri, S., Mawdesley, M., Scott, D. and Gribble, S. (2005) The use of a simulation 
model as a game for teaching management of projects in construction, International 
Journal of Engineering. 21 (6), pp. 1195-1202. 
Anumba, C.J., Egbu, C. and Carrillo, P. (2005) Knowledge Management in Construction, 
Blackwell Publishing, Oxford. 
Araujo, L. (1998) Knowing and learning as networking. Management Learning, 29, pp. 317-
336. 
Atkinson, P., Delamont, S. and Housley, W. (2007) Contours of Culture: Complex 
Ethnography and the Ethnography of Complexity, Rowman and Littlefield, Plymouth. 
Austin, S. and Soetanto, R. (2010) The use of ACT-UK Virtual Reality Simulation Centre to 
enhance the learning experience of undergraduate building students. Engineering 
Education, 5(1), pp. 2-10. 
 Bandura, A. (1986) Social Foundations of Thought and Action: A Social Cognitive Theory, 
Prentice Hall, Englewood Cliffs, NJ. 
Bandura, A. and Jeffery, R. W. (1973) Role of ssymbolic coding and rehearsal processes in 
observational learning. Jornal of Personality and Social Psychology, 26, pp. 122-
130. 
Banks, M. (2001) Visual methods in social research. Sage Publications Ltd., London. 
Bazeley, P. (2006) The contribution of computer software to integrating qualitative and 
quantitative data analyses. Research in the Schools, 13(1) pp. 64-74. 
Bazeley, P. (2003) Computerized data analysis for mixed methods research. In A. 
Tashakkori, & C. Teddlie (Eds.), Handbook of mixed methods in social and 
behavioral research (pp. 385-422). Thousand Oaks, CA: Sage. 
  
 
280 
 
Beard, C. and Wilson, J. P. (2013) Experiential Learning: A handbook for education, 
training and coaching, 3rd Edition, KoganPage, London. 
Berk, L. E. (2013) Child development, 9th Edition, Pearson Education Inc., New Jersey. 
Betts, M. and Liow, S. R. (1993) The relationship between teaching methods and 
educational objectives in buiding education. Construction Management and 
Economics, 11, pp. 131-141. 
Brannen, J. (1992). Mixing Methods: Qualitative and Quantitative Research, Ashgate 
Publishing Limited, Aldershot. 
Breslin, F. C., Polzer, J., MacEachen, E., Morrongiello, B. and Shannon, H. (2007) 
Workplace injury or "part of the job"?: Towards a gendered understanding of injuries 
and complaints among young workers. Social Science & Medicine, 64, pp. 782-793. 
Bresnen, M. J., Goussevskaia, A. and Swan, J. (2004) ‘Embedding New Management 
Knowledge in Project-based Organisations’, Organisation Studies, 25(9): 1535-55. 
Brewer, J. D. (2000) Ethnography (Understanding Social Research), Open University 
Press, Buckingham. 
Brooks, J. G. and Brooks, M. G. (1993) In Search of Understanding: The Case for 
Constructivist Classrooms. Association for Supervision and Curriculum 
Development, Virginia. 
Brown, A. L. (1994) The Advancement of Learning. Educational Researcher, 23 (8), pp. 4-
12. 
Brown, J. S. and Duguid, P. (1991) Organisational learning and communities of practice: 
Toward a unified view of working, learning and innovation, Organisation Science, 
2(1), pp. 40-57. 
Brown, J. S. and Duguid, P. (2001) Knowledge and Organisation: A Social-practice 
Perspective, Organisation Science, 12(2), pp. 198-213. 
Bryman, A. (2012) Social Research Methods, 4th Edition, Oxford University Press, Oxford. 
Bryman, A. (2006) Integrating quantitative and qualitative research: How is it done? 
Qualitative Research, 6, 97-113. 
Bryman, A. (2001) Social Research Methods. Oxford University Press, Oxford. 
  
 
281 
 
Burke, M. J., Holman, D. and Birdi, K. (2006) A walk on the safe side: The implications of 
learning theory for developing effective safety & health training. In International 
review of industrial and organizational psychology (Hodgkinson, G. P and Ford, J. K. 
(Eds.)), 21, pp. 1-44. 
Burke, M. J., Sarpy, S. A., Smith-Crowe, K., Chan-Serafin, S., Salvador, R. O. and Islam, 
G. (2006) Relative Effectiveness of Worker Safety and Health Training Methods. 
American Journal of Public Health, 96(2), 315-324. 
Burns, R.B. (2000) Introduction to Research Methods, 4th Edition, Sage Publication Ltd, 
London. 
Butler, K.A. (1986) Learning and teaching style in theory and practice. CT: Learner’s 
Dimension, Columbia. 
Cameron, I. and Duff, R. (2007) A critical review of safety initiatives using goal setting and 
feedback. Construction Management and Economics, 25, 495-508. 
Carrillo, P., Robinson, H., Al-Ghassani, A. and Anumba, C. (2004) Knowledge Management 
in UK Construction: Strategies, Resources and Barriers, Project Management 
Journal, 35(1), pp.46-56. 
Catania, A. C. (1998) Learning, 4th Edition, Prentice Hall. 
Chen, N., Kinshuk, Chu-Wang and Chia-Chi. (2011) Effects of matching teaching strategy 
to thinking style on learner’s quality of reflection in an online learning environment, 
Computers and Education, 56, 53-64. 
Chen, W. and Levinson, D. M. (2006) Effectiveness of Learning Transportation Network 
Growth through Simulation. Journal of Professional Issues in Engineering Education 
and Practice ASCE, 132 (1), pp. 29-41. 
Chin, P., DeLuca, C., Poth, C., Chadwick, I., Hutchinson, N. and Munby, H. (2010) Enabling 
youth to advocate for workplace safety. Safety Science, 48, 570-579. 
Clark, R. W., Threeton, M. D. and Ewing, J. C. (2010) The Potential of Experiential Learning 
Models and Practices In Career and Technical Education & Career and Technical 
Teacher Education. Journal of Career and Technical Education, 25 (2).  
Clarke, E. (2009) Learning outcomes from business simulation exercises: Challenges for 
the implementation of learning technologies. Education + Training, 51 (5/6), pp. 448-
459. 
  
 
282 
 
Coffield, F. J., Moseley, D. V., Hall, E. and Ecclestone, K. (2004) Learning styles and 
pedagogy in post-16 learning: A systematic and critical review,  London, Learning 
and Skills Research Centre. 
Cook, S., Richardson, J, Gibb, A.G.F. and Bust, P.D. (2009) Raising awareness of the 
occupational health of older construction workers, CIB W099 international 
conference, Melbourne, Australia, ISBN 978-1-921426-46-9, Abstract p. 37, ISBN 
978-1-921426-47-6 Full paper – Health and Well-being stream, pp. 33-43. 
Cook, S., Gibb, A.G.F., Richardson, J., Walmsley, K. and Bullock, D. (2012) Loughborough 
SKInS:  wearable simulations of Occupational Health – Defining specifications and 
product development, CIB W099 international conference, Singapore, in press. 
Crain, W. (2011) Theories of development Concepts and Applications, 6th Edition, Pearson 
Education Inc., New Jersey.  
Creswell, J.W. (2003) Research Design: Qualitative, Quantitative & Mixed Methods 
Approaches, 2nd Ed, Sage Publications, London.  
Creswell, J. W. and Plano Clark, V. L. (2011) Designing and Conducting Mixed Methods 
Research. Sage Publications Inc, Thousand Oaks. 
Creswell, J. W. and Plano Clark, V. L. (2007) Designing and Conducting Mixed Methods 
Research. 2nd Ed., Sage Publications Inc, Thousand Oaks. 
Currie, G. (1995) Learning theory and the design of training in a health authority. Health 
Manpower Management, 21(2), pp. 13-19.  
Dainty, A. (2008) Methodological pluralism in construction management research. In: 
Advanced research methods in the Built Environment, (Edited by Knight, A. and 
Ruddock, L.). Wiley, Blackwell, Oxford, pp. 1-13. 
Denscombe, M. (2003) The good research Guide: for small-scale social research projects, 
2nd Ed, Open University Press, Buckingham. 
DeshPande, A. A. and Huang, S. H. (2011) Simulation games in engineering education: a 
state-of-the-art review. Journal of Computer Applications in Engineering Education. 
19, 399-410. 
deVaus, D. A. (2002) Surveys in Social Research (5th Edition), Routledge, London. 
Dewey, J. (1938) Experience and Education, Kappa Delta Pi.  
Dewey, J. (1938) Experience and Education: The 6th Anniversary Edition , Kappa Delta Pi 
International Honor Society in Education, Indiana.  
  
 
283 
 
Donaghy, R. (2009) Report to the Secretary of State for Work and Pensions: One Death is 
too Many – Inquiry into the Underlying Causes of Construction Fatal Accidents. 
Available online from: http://www.dwp.gov.uk/docs/one-death-is-too-many.pdf 
Duff, A. (2004) Approaches to learning: The revised approaches to studying inventory, 
Active learning in Higher Education, 5(1), 56-72 
Dunn, R. (1990) Understanding the Dunn and Dunn learning style model and the need for 
individual diagnosis and prescription. Reading, Writing, and Learning Disabilities, 6, 
223-247. 
European Agency for Safety and Health at Work (2007) OSH in figures: Young workers - 
Facts and figures. European Agency for Safety and Health at Work. 
Ezz, I., Loureiro-Koechlin, C. and Stergioulas, L. (2012) An investigation of the use of 
simulation tools in management education. Proceedings of the 2012 Winter 
Simulation Conference (Laroque, C., Himmelspach, J., Pasupathy, R., Rose, O. and 
Uhrmacher, A. M (eds.)). 
Farrell, C. (2005) Perceived effectiveness of simulations in international business 
pedagogy: An exploratory analysis, Journal of teaching in International Business, 
16(3). 
Feldman, R. S. (2011) Development across the life span, 6th Edition, Pearson Education 
Inc., New Jersey 
Fellows, R. and Liu, A. (2008) Research methods for construction. Blackwell Publishing Ltd, 
Oxford. 
Fleming, M. and Lardner, R. (2002) Strategies to promote safe behavior as part of a health 
and safety management system. HSE, London. 
Fleming, N. D. (2001) Teaching and learning styles: VARK strategies, N.D Fleming 
Christchurch, New Zealand. 
Fleming, N.D. (2016) VARK strategies: Strategies Matched to VARK preferences. VARK 
Learn Limited, Available online from: http://vark-learn.com/strategies/   
Fosnot, C. T. (2005) Constructivism: Theory, Perspectives, and Practice. (2nd Edition), 
Teachers College press, New York. 
Gibb, A. G. F. (2010) Assessing health issues in construction. In: ICE manual of health and 
safety in construction, (Edited by McAleenan C. and Oloke, D). Thomas Telford 
Limited, London. 
  
 
284 
 
Gibb, A., Cook, S., Nyateka, N., Bust, P., Jones, W. and Finneran, A. (2014) Wearable 
simulations for ill-health conditions in construction, ICE Publishing. 
Gibb, A. G. F., Leaviss, J. and Bust, P.D. (2013) Older construction workers: needs and 
abilities. Proceedings of the 29th Annual ARCOM Conference, Reading, (Smith, S.D. 
and Ahiaga-Dagbui, D.D. (Eds.)), Association of Researchers in Construction 
Management, pp. 261-271. 
Gherardi, S. and Nicolini, D. (2002) Learning the Trade: A Culture of Safety in Practice. 
Sage Publications, London. 
Goedert, J., Cho, Y., Subramaniam, M. Guo, H. and Xiao, L. (2011) A framework for Virtual 
Interactive Construction Education (VICE). Automation in Construction, 20, 76-87. 
Goldenhar, L. M., LaMontagne, A. D., Katz, T., Heany, C. and Landsbergis, P. (2001) The 
intervention research process in occupational safety and health: an overview from 
the National Occupational Research Agenda intervention effectiveness research 
team. Journal of Occupational Environmental Medicine, 43, pp. 616-622. 
Goldstein, I. L., and Ford, J. K. (2002) Training in organisations: Needs assessment, 
development and evaluation, 4th Edition, Wadsworth, Belmont, CA. 
Gray, D. E. (2014) Doing Research in The Real World, 3rd Edition, Sage Publications Ltd., 
London. 
Guba, E. G. and Lincoln, Y. S. (2005) Paradigmatic controversies, contradictions and 
emerging confluences. In N. K. Denzin and Y. S. Lincoln (Eds.), The Sage 
handbook of qualitative research (3rd Edition), Sage, Thousand Oaks, CA. 
Guo, H., Heng, L., Chan, G. and Skitmore, M. (2012) Using game technologies to improve 
the safety of construction plant operations, Accident Analysis and Prevention, 48, 
204-213. 
Hale, A. R. (1984) Is Safety Training Worthwhile?, Journal of Occupational Accidents, 6, pp. 
17-33. 
Hammersley, M. and Atkinson, P. (1995) Ethnography: Principles in Practice, 2nd Edition, 
Routledge Taylor & Francis Group, London and New York. 
Hare, B. and Cameron, I. (2011) Site Manager Safety Training. Engineering, Construction & 
Architectural Management, i18(6), pp. 568-578. 
Harfield, T., Davies, K., Hede, J., Panko, M. and Kenley, R. (2007) Activity-based teaching 
for New Zealand construction students. Emirates Journal for Engineering Research, 
12 (1), pp. 57-63. 
  
 
285 
 
Harper, D. (2002) Talking about pictures: a case for photo elicitation. Visual Studies, 17(1), 
pp.13-26. 
Harris M. and Westermann. G. (2015) A student’s guide to Developmental Psychology, 
Psychology Press, Hove, East Sussex 
Hawk, T. F. and Shah, A. J. (2007) Using learning style instruments to enhance student 
learning, Decision Sciences Journal of Innovative Education, 5(1).  
Health and Safety Executive (2015) Construction: Work related injuries and ill health. HSE. 
[Online]. Available from 
http://www.hse.gov.uk/statistics/industry/construction/construction.pdf 
Health and Safety Executive (2015) Health and safety in construction sector in Great 
Britain, 2014/2015. [Online] Available from: 
http://www.hse.gov.uk/statistics/industry/construction/construction.pdf 
Health and Safety Executive (2007) Occupational health standards in the construction 
industry RR584 Research Report. HSE Books 
Health and Safety Executive (2015) HSE Statistics. [Online]. Available from: 
www.hse.gov.uk/statistics 
Health and Safety Executive (2009) Report of the Vulnerable Workers Working Group. 
[Online]. Available from: 
http://www.hse.gov.uk/aboutus/meetings/iacs/coniac/260309/report-vulnerable-
workers.pdf 
Hickox, L. K. (1991) An Historical Review of Kolb’s Formulation of Experiential Learning 
Theory, Doctoral thesis, University of Oregon. 
Holliday, R. (2000) We've been framed: visualising methodology. Sociological Review, 
48(4), pp. 503-521. 
Holman, D., Pavlica, K., & Thorpe, R. (1997). Rethinking Kolb's theory of experiential 
learning in management education: The contribution of social constructionism and 
activity theory. Management Learning, 28( 2), pp.135-148. 
Honey, P. and Mumford, A. (2000) The learning styles helper’s guide. Peter Honey 
Publications Ltd., Maidenhead. 
Honey, P. and Mumford, A. (1992) The manual of learning styles. Maidenhead, Peter 
Honey Publications. 
  
 
286 
 
Hunter, A. and Brewer, J. (2003) Multimethod Research in Sociology. In A. Tashakkori, & 
C. Teddlie (Eds.), Handbook of mixed methods in social and behavioural research 
(pp. 577-594). Thousand Oaks, CA: Sage. 
Iliff, C. H. (1994) Kolb’s Learning Style Inventory: A Meta-analysis. Doctoral thesis, Boston 
University. 
Kamara, J.M., Augenbroe, G., Anumba, C.J. and Carrillo, P.M. (2002) Knowledge 
management in the architecture, engineering and construction industry, 
Construction Innovation, 2(1), pp.53-67. 
Keeton, M. and Tate, P. (1978) Learning by experience – What, why, How, Jossey-Bass, 
San Francisco. 
Kerlinger, F. N. (1986) Foundations of behavioral research. 3rd Edition, Harcourt Brace 
College Publishers, Orlando 
Kheni, N. A. (2008) Impact of health and safety management on safety performance of 
small and medium-sized construction businesses. Loughborough University, 
Loughborough. 
Kines, P., Andersen, L. P. S., Spangenberg, S., Mikkelsen, K. L., Dyreborg, J. and Zohar, 
D. (2010) Improving construction site safety through leader-based verbal safety 
communication. Journal of Safety Research, 41, pp. 399-406. 
Kirkpatrick, D. L. (1994) Evaluating Training Programs: The Four Levels, Berrett-Koehler, 
San Francisco, CA. 
Kirkpatrick, D. L. (1979) Focussing on reaction, learning, behavior and results…Techniques 
for evaluating training programs. Training and development Journal, pp. 78-92. 
Kirschner, P. A, Sweller, J. and Clark, R. E. (2006) Why minimal guidance during instruction 
does not work: An analysis of the failure of constructivist, discovery, problem-based, 
experiential, and inquiry-based teaching. Educational Psychologist, 41(2), pp. 75-86. 
Kolb, D. (1984) Experiential learning: Experience as the source of learning and 
development, Prentice-Hall, New Jersey. 
Kolb, D. A. (2015) Experiential Learning Experience as the source of learning and 
development, 2nd Edition, Pearson Education Inc., New Jersey. 
Kolb, A. Y. and Kolb, D. A. (2008) Experiential Learning Theory: A dynamic, Holistic 
Approach to Management Learning, Education and Development. In The Handbook 
of Management Learning, Education and Development 2008 (Armstrong, S. J. and 
Fukami, C. (Eds.)), Sage Publications, London. 
  
 
287 
 
 
Konak, A., Clark, T. K. and Nasereddin, M. (2014) Using Kolb’s Experiential Learning Cycle 
to improve student learning in virtual computer laboratories. Computers and 
Education, 72, pp. 11-22. 
Korman, T. M. and Johnston, H. (2013) Using Game-Based Learning and Simulations to 
Enhance Engineering and Management Education 
Korman, T. and Johnston, H. (2011) Enhancing Construction Engineering and Management 
Education using a Construction Industry Simulation (COINS), 2011 ASCE 
International Workshop on Computing in Civil Engineering: June 19-22, Miami. 
Lagoudas, D. C., Whitcomb, J. D., Miller, D. A., Lagoudas, M. Z. and Shryock, K. J. (2000) 
Continuum mechanics in a restructures engineering undergraduate curriculum. 
International Journal of Engineering Education, 16(4), pp. 301-314. 
Latham, G. P. (1988) Human resource training and development, Annual Review of 
Psychology, 39, pp. 545-582. 
Lave, J. (1993) The practice of learning, In Understanding Practice: Perspectives on Activity 
and Context, (Chaiklin, S. and Lave, J. (Eds.)), Cambridge University Press, 
Cambridge. 
Lave, J. and Wenger, E. (1991) Situated learning. Legitimate Peripheral Participation. 
Cambridge University Press, Cambridge. 
Lehtola, M. M., van der Molen, H. F., Lappalainen, J., Hoonakker, P. I. T., Hsiao, H., 
Haslam, R. A (2008) The effectiveness of interventions for preventing injuries in 
construction industry: a systematic review. American Journal of Preventive 
Medicine, 35, 77-85 
Li, T., Greenberg, B. A. and Nicholls, J. A. F. (2007) Teaching Experiential Learning: 
Adoption of an Innovative Course in an MBS Marketing Curriculum. Journal of 
Marketing Education, 29(1), pp. 25-33. 
Li, T., Barnett, A., Greenberg and Nicholls, J. A. F. (2007) Teaching experiential learning: 
Adoption of an innovative course in an MBA marketing curriculum, Journal of 
marketing education, 29(1), 25-33. 
Lincoln, Y. S. and Guba, E. G. (1985) Naturalistic inquiry. Sage, Beverly Hills, CA. 
Lingard, H (2002) The effect of first aid training on Australian construction workers’ 
occupational health and safety motivation and risk control behaviour, Journal of 
Safety Research, 33, pp. 209-230. 
  
 
288 
 
Lingard, H. (2013) Occupational health and safety in the construction industry, Construction 
Management and Economics, 31:6, pp. 505-514. 
Lingard, H. and Rowlinson, S. (2005) Occupational health and safety in construction project 
management, Spon Press, London and New York. 
Lingard, H. and Rowlinson, S. (1997) Behaviour-based safety management in Hong Kong’s 
construction industry. Journal of Safety Research, 28, pp. 243-256. 
Long, G. (2010) A detailed Investigation of the Applicability and Utility of Simulation and 
Gaming in the Teaching of Civil Engineering Students. PhD Thesis, The University 
of Nottingham. 
Loosemore, M, Dainty, A and Lingard, H (2003) "Human Resource Management in 
Construction Projects: Strategic and operational approaches", London and New 
York: Spon Press. 
Loughlin, C. and Frone, M. R. (2004) Young workers’ occupational safety. In J Barling and 
M. R. Frone (Eds). The Psychology of Workplace Safety. APA Books, Washington, 
DC. 
Manolis, C., Burns, D. J., Assudani, R. and Chinta, R. (2013) Assessing experiential 
learning styles: A methodological reconstruction and validation of the Kolb Learning 
Style Inventory. Learning and Individual Differences, 23, pp. 44-52. 
Mawdesley, M., Long, G., Al-jibouri, S. and Scott, D. (2011) The enhancement of simulation 
based learning exercises through formalised reflection, focus groups and group 
presentation, Computers and Education, 56, 44-52. 
Mayer, R. (2004) Should there be a three-strikes rule against pure discovery learning? The 
case for guided methods of instruction. American Psychologist, 59, pp. 14-19. 
McCaughey, C. S. and Traynor, M. K. (2010) The role of simulation in nurse education, 
Nurse education today, 30, 827-832. 
McDonald, M. A., Lipscomb, H.J., Bondy, J. and Glazner, J. (2009) “Safety is everyone’s 
job:” The key to safety on a large university construction site”. Journal of Safety 
Research, 40, pp.53-61. 
Mingers, J. (1997) Multi-Paradigm Multimethodology. In: Multi-methodology, The Theory 
and Practice of Combining Management Science Methodologies, (Edited by 
Mingers, J. and Gill, A.). John Wiley and Sons, Chichester. 
Mingers, J. (2001) Combining IS research methods: towards a pluralist methodology, 
Information Systems Research, 12, pp. 240-259. 
  
 
289 
 
Moos, D. C. and Azevedo, R. (2009) Learning With Computer-Based Learning 
Environments: A Literature Review of Computer Self-Efficacy. Review of 
Educational Research, 70(2), pp. 576-600. 
Moreno, R. (2004) Decreasing cognitive load in novice students: Effects of explanatory 
versus corrective feedback in discovery-based multimedia. Instructional Science, 
32, pp. 99-113. 
Moroney, W. F., & Moroney, B. W. (1999). Flight simulation. In Handbook of aviation human 
factors, (Garland, D. J., Wise, J. A. and Hopkin, V. D. (Eds.)), pp.355–388, 
Lawrence Erlbaum Associates, Mahwah, New Jersey. 
Mowlam, A., Mitchell, M., Jones, N. and Ludford, H. (2010) How best to communicate 
health and safety messages to young learners in vocational education and training. 
HSE, London. 
Murphy, S., Hartigan, I., Walshe, N., Flynn, A. V. and O’Brien, S. (2011) Merging problem-
based learning and simulation as an innovative pedagogy in nurse education, 
Clinical simulation in nursing, 7(4), pp. 141-148. 
Murray, P., Donohoe, S. and Goodhew, S. (2004) Flexible learning in construction 
education: A building pathology case study. Structural Survey, 22 (5), pp. 242-250. 
Nabuzoka, D. and Empson, J. M. (2010) Culture & Psychological Development, Palgrave 
Macmillan, Basingstoke 
Nikolic, D., Jaruhar, S. and Messner, J. I. (2011) Educational Simulation in Construction: 
Virtual Construction Simulator. Journal of Computing in Civil Engineering, 25(6), pp. 
421-429. 
Noe, R. A. and Schmitt, N. M. (1986) The influence of trainee attitides on training 
effectiveness: Test of a model. Personal Personnel Psychology, 39, pp. 497-523. 
Nonaka, I. and Takeuchi, H. (1995) The knowledge creating company, Oxford University 
Press, Oxford. 
Nyateka N., Dainty, A. R. J., Gibb, A. G. F. and Bust, P. D (2012) Evaluating the role and 
effectiveness of training interventions in improving the occupational health and 
safety of younger construction workers: a literature review. Proceedings of 28th 
Annual ARCOM Conference, Edinburgh, Association of Researchers in 
Construction Management (Smith S.D. (ed.)), Reading, pp. 455-464. 
  
 
290 
 
Nyateka, N., Gibb, A. G. F., Dainty, A. R. J., Bust, P/ D. and Cook, S. (2014) The role of 
simulation-based learning in the occupational health training of younger construction 
workers. Proceedings of International Conference CIB W099 – Achieving 
Sustainable Construction Health and Safety, Lund, Sweden, (Aulin, R. and Ek, A 
(eds)), Lund University, Lund, Sweden, pp. 38-49. 
O’Reilly, K. (2005) Ethnographic Methods, Routledge, London. 
Orange, G., Burke, A. & Boam, J. (2000) The facilitation of cross organisational learning 
and knowledge management to foster partnering within the UK construction 
industry. [Online]. Available from: http://is.lse.ac.uk/b-hive/publications.htm.  
Papaleo, B. Cangiano, G. and Calicchia, S. (2013) Occupational safety and health 
professionals’ training in Italy: Qualitative evaluation using T-Lab, Journal of 
Workplace Learning, 25 (4), pp. 247-263. 
Pasin, F. and Giroux, H. (2011) The impact of a simulation game on operations 
management education, Computers and Education, 57, 1240-1254. 
Phelps, A. and Horman, M. (2010) Ethnographic Theory-Building Research in Construction.  
Journal of Construction Engineering and Management, 136, pp.58-65. 
Piaget, J. (1932) The moral judgment of the child, Routledge & Kegan Paul, London. 
Piaget, J. (1952) Play, Dreams and Imitation in Childhood, Routledge & Kegan Paul, 
London. 
Piercy, N. Brandon-Jones, A., Brandon-Jones, E. and Campbell, C. (2012) Examining the 
effectiveness of experiential teaching methods in small and large OM modules, 
International journal of operations & production management, 32(12), 1473-1492 
Pink, S. (2007) Doing Visual Ethnography, Sage, London. 
Pink, S., Tutt, D., Dainty, A. and Gibb, A. (2010) Ethnographic methodologies for 
construction research: knowing, practice and interventions. Building Research 
Information, 38, pp. 647-659. 
Polanyi, M. (1966) The Tacit Dimension, Doubleday, Garden City, NewYork. 
Poore, J. A., Cullen, D. L. and Schaar, G. L. (2014) Simulation-Based Interprofessional 
Education Guided by Kolb’s Experiential Learning Theory. Clinical Simulation in 
Nursing, 10(5), pp. 241-247. 
Pritchard, A. (2005) Ways of learning: Learning theories and learning styles in the 
classroom. David Fulton Publishers, London. 
  
 
291 
 
Punch, S. (2002) Research with Children: The Same or Different from Research with 
Adults? Childhood, 9(3), pp. 321-341. 
Rainbow, S. W. and Sadler-Smith, E. (2003) Attitudes to computer assited learning 
amongst business and management students, British Journal of Educational 
Technology, 34(5), pp.615. 
Rasmussen, J. (1997) Risk management in a dynamic society: A modelling problem, Safety 
Science, 27 (2/3), pp. 183-213. 
Reynolds, M. (1997) Learning Styles: A Critique. Management Learning, 28(2), pp. 115-
134. 
Robson, L. Stephenson, C., Schulte, P. Amick, B., Chan, S., Bielecky, A., Wang, A., 
Heidotting, T., Irvin, E., Eggerth, D., Peters, R., Clarke, J., Cullen, K., Boldt, L., 
Rotunda, C. and Grubb, P. (2010) A systematic review of the effectiveness of 
training & education for the protection of workers, Toronto: Institute for Work & 
Health, 2010; Cincinnati, OH: National Institute for Occupational Safety and Health. 
Robson, C. (2011) Real world research. 3rd Edition, John Wiley & Sons Ltd, Chichister 
Rooke, J.A., Seymour, D. and Fellows, R. (2004) Planning for claims: an ethnography of 
industry culture. Construction Management and Economics, 22, pp. 655-662. 
Rowley, J. (2007) The wisdom hierarchy: Representations of the DIKW hierarchy. Journal 
of Information Science, 33(2), pp. 163-180. 
Rudestam, K. E. and Newton, R. R. (2007) Surviving your dissertation: A comprehensive 
guide to content and process, 3rd Edition, Sage Publications Inc, Thousand Oaks, 
CA. 
Runyan, C. and Zakocs, R. (2000) Epidemiology and prevention of injuries among 
adolescent workers in the United States. Annual Review of Public Health, 21, 247-
267. 
Rusca, M., Heun, J. and Schwartz, K. (2012) Water management simulation games and the 
construction of knowledge. Hydrol. Earth Syst. Sci. 16, pp. 2749-2757. 
Salminen, S. (2004) Have young workers more injuries than older ones? An international 
literature review. Journal of Safety Research, 35, 513-521. 
Saunders, M., Lewis, P., & Thornhill, A. (2007) Research Methods for Business Students, 
4th Ed., Financial Times/Prentice Hall, Harlow 
  
 
292 
 
Schulte, P. A., Stephenson, C. M., Okun, A. H., Palassis, J. and Biddle, E. (2005) 
Integrating occupational safety and health information into vocational and technical 
education and other workforce preparation programs. American Journal of Public 
Health, 95(3), 404-410. 
Schunk, D.H. (2012) Learning theories An Educational perspective, 6th Edition, Pearson 
Education Inc., Boston. 
 Schunk, D. H. (1995). Self-efficacy, motivation, and performance. Journal of Applied Sport 
Psychology, 7(2), 112-137. 
Scott, D., Mawdesley, M. and Al-Jibouri, S. (2004) The use and efficacy of a simulation 
model for teaching project control in construction, First International Conference on 
world of construction management, Toronto. 
Screenivasan, B. (2001) A Review of Young People’s Attitudes to Health and Safety. HSE. 
Seymour. D. and Rooke, J. (2001) The Role of Ethnography in the Implementation of Lean 
Construction, IGLC 9: Proceedings of the Ninth Annual Conference of the 
International Group for Lean Construction, August 6-8, National University of 
Singapore. 
Siddiqui, A., Khan, M. and Akhtar, S. (2008) Supply chain simulator: A scenario-based 
educational tool to enhance student learning. Computers & Education, (51), pp. 252-
261. 
Sinclair, B. and Ferguson, K. (2009) Integrating simulated teaching/learning strategies in 
undergraduate nursing education, International Journal of Nursing Education 
Scholarship, 6(1), 7-11. 
Shearn, P. (2003) Case Examples: Business benefits arising from health and safety 
interventions. HSL/13/2003, Crown Production, Sheffield. 
Sheehan, M. and Kearns, D. (1995) Using Kolb: implementation and evaluation of 
facilitation skills. Industrial and Commercial Training, 27(6), pp. 8-14       
Shuell, T. J. (1988) The role of the Student in Learning from Instruction. Contemporary 
Educational Psychology, 13, pp. 276-295. 
Skinner, B. F. (1975) The shaping of phylogenic behavior. Journal of the Experimental 
Analysis of Behaviour, 24, pp.117-120. 
Smith, K. A., Sheppard, S. D, Johnson, D. W and Johnson, R. T (2005) Pedagogies of 
Engagement: Classroom-Based Practices. Journal of Engineering Education, pp. 
87-101. 
  
 
293 
 
Smith, L., Dockrell, J. and Tomlinson, P. (1997) Piaget, Vygotsky and beyond: Future 
issues for developmental psychology and education, Routledge, London. 
Snashall, D. (2005) Occupational health in the construction industry. Scandinavian Journal 
of Work, Environment & Environmental Health, 31 (2), pp. 5-10.  
Sokas, R. K., Jorgensen, E., Nickels, L. Gao, W. and Gittleman, J. L. (2009) An Intervention 
Effectiveness Study of Hazard Awareness Training in the Construction Building 
Trades, Association of Schools of Public Health - Public Health Reports, Volume 
124, pp. 161-168. 
Spitzer, D. R. (2005) Learning effectiveness measurement: a new approach to measuring 
and managing learning to achieve business results. Advances in Developing Human 
Resources, 7(1), pp. 55-70. 
Steensma, H. and Groeneveld, K. (2010) Evaluating a training using the “four levels model”. 
Journal of Workplace Learning, 22 (5), pp. 319-331. 
Sweller, J. (2004) Instructional design consequences of an analogy between evolution by 
natural selection and human cognitive architecture. Instructional Science, 32, pp. 9-
31. 
Taber, K. S. (2011) Inquiry teaching, constructivist instruction and effective pedagogy, 
Teacher Development: An international journal of teachers’ professional 
development, 15(2), pp. 257-264. 
Tashakkori, A. and Creswell, J. W. (2007) The new era of mixed methods. Journal of Mixed 
Methods Research, 1, 3-7 
Tashakkori, A. and Teddlie, C. (2003) Handbook of Mixed methods in Social and 
Behavioural Research. Thousand Oaks, Sage Publications Inc., Thousand Oaks, 
CA. 
Tashakkori, A. and Teddlie, C. (1998) Mixed Methodology: Combining Qualitative and 
Quantitative Approaches, Sage Publications Inc, Thousand Oaks, CA 
Taylor, S. (2002) Ethnographic Research: A Reader, Sage Publications, London. 
Teddlie, C. and Tashakkori, A. (2009) Foundations of Mixed Methods Research: Integrating 
quantitative and qualitative approaches in the social and behavioural sciences, 
Sage Publications Inc, Thousand Oaks, CA 
  
 
294 
 
Tudge, J. and Scrimsher, S. (2003) Lev S. Vygotsky on Education: A Cultural-Historical, 
Interpersonal, and Individual Approach to Development, In Educational Psychology: 
A century of contributions, (Zimmerman, B. J. and Schunk, D. H. (Eds.)), A project 
of Division 15 (Educational Psychology) of the American Psychological Association, 
Lawrence Erlbaum Associates Publishers, New Jersey. 
Tuncel, S., Lotlikar, H., Salem, S. and Daraiseh, N. (2006) Effectiveness of behavior based 
safety interventions to reduce accidents and injuries in workplaces: critical appraisal 
and meta-analysis, Theoretical Issues in Ergonomic Science, 7 (3), pp. 191-209. 
Ueltschy, L. C. (2001) An exploratory study of integration interactive technology into the 
marketing curriculum, Journal of marketing education, 23, 63-72. 
von Glasersfeld, E. (1995) Constructivism reconstructed: A reply to Suchting. Science and 
Education, 1, pp. 379-384. 
Vygotsky, L. S. (1978) Mind in Society, Harvard University Press, London. 
Vygotsky, L. S. (1981) The genesis of higher mental functions. In J. V. Wertsch (ed.), The 
concept of Activity in Soviet Psychology, M. E. Sharpe, Armonk, NY. 
Wall J & Ahmed V (2008) ―Use of a simulation game in delivering blended lifelong learning 
in the construction industry – Opportunities and Challenges‖ Computers and 
Education, Volume 50, Issue 4, pp1383-1393. 
Wallen, E. S. and Mulloy, K. B. (2006) Computer-based training for safety: comparing 
methods with older and younger workers, Journal of Safety Research, 37(5), 461-
467. 
Warren, S. (2005) Photography and voice in critical qualitative management research. 
Accounting, Auditing & Accountability Journal, 18(6), pp.861 – 882. 
Wegman and Davis (1999) Protecting youth at work. American Journal of Industrial 
Medicine, 33, 579-583. 
Windschitl, M. (2002) Framing Constructivism in Practice as the Negotiation of Dilemmas: 
An Analysis of the Conceptual, Pedagogical, Cultural, and Political Challenges 
Facing Teachers. Review of Educational Research Summer 2002, 72(2), pp. 131-
175. 
Wilkins J. R. (2011) Construction workers' perceptions of health and safety training 
programmes. Construction Management and Economics, 29, 1017-1026. 
Winn, W. (2003) Research methods and types of evidence for research in educational 
psychology. Educational Psychology Review 15, pp. 367-373. 
  
 
295 
 
 World Health Organisation (WHO) [Online] Available at http://www.who.int/en/ 
Yolande Williams, E., Gyi, D. E., Gibb, A. G. F. and Haslam, R. A. (2011) Ageing 
Productively through Design?:a survey of cement manufacturing workers. The 
International Journal of Ageing in Society, 1(4), pp. 1-18. 
Zakocs, R. C., Runyan, C. W., Schulman, M. D., Dunn, K. A. and Evensen, C. T. (1998) 
Improving safety for teens working in the retail trade sector: Opportunities and 
obstacles. American Journal of Industrial Medicine, 34, 342-350. 
Zou, P. X. W., Sunindijo, R. Y. and Dainty, A. R. J. (2014) A mixed methods research 
design for bridging the gap between research and practice in construction safety. 
Safety Science, 70, 316-326. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
296 
 
 
Appendices 
 
1. Appendix A - Ethics approval documents 
1.1 Letter of approval from Loughborough University’s ethics committee 
1.2 Parental/guardian information sheet 
1.3 LUSKInS information sheet 
1.4 Parental/guardian informed consent form 
1.5 Participants’ information sheet 
1.6 Participants’ informed consent form 
1.7 Research protocol 
2.  Appendix B - Survey questionnaires 
2.1 Pre-training questionnaire 
2.2 Post-training questionnaire 
3. Appendix C - Interview guides 
3.1 Interview guide for use with instructors (post-training) 
3.2 Interview guide for use with apprentices (post-training) 
4. Appendix D – Observations guide 
5. Appendix E - Example of LUSKInS lesson plan 
6. Appendix F – Examples of materials used for the training of apprentices at the colleges 
6.1 Course checklist 
6.2 Extracts from a Health and Safety workbook  
6.3 Scaffolding drawing for use in practical exercise 
6.4 Risk assessment form 
6.5 List of tools and materials for erection of independent scaffold 
6.6 Erection procedure for independent scaffold 
7. Appendix G - Findings from evaluation of recommendations and conceptual model 
 
 
 
 
 
  
 
297 
 
Appendix 1.1: Letter of approval from Loughborough University’s ethics 
committee  
 
Ref No: R13-P145 
 
LOUGHBOROUGH UNIVERSITY 
ETHICS APPROVALS (HUMAN PARTICIPANTS) SUB-COMMITTEE 
 
RESEARCH PROPOSAL 
INVOLVING HUMAN PARTICIPANTS 
______________________________________________________________________ 
 
 
Title: 
 
Evaluating the role and effectiveness of simulation-based learning 
in the occupational health training of construction apprentices 
 
Applicant: 
 
N Nyateka, S Cook, Prof A Dainty, Prof A Gibb, Dr A Finneran, P 
Bust 
Department:  
 
Civil and Building Eng 
Date of clearance: 
 
08 August 2013 
 
 
Comments of the Sub-Committee: 
 
The Sub-Committee agreed to issue conditional approval, subject to the following 
conditions: 
 That clarification was provided as to exactly where and for how long the Participants 
would be observed for the study. 
 That clarification was provided as to where exactly the devices would be used on 
the Participants. 
 That clarification was provided as to the differences in methodology to be used for 
the control Participants and the main Participants. 
 That the Participant Information Sheet was amended to: 
o Alter the section ‘What is the purpose of the study?’ to be a short, simple 
paragraph on the study instead of a copy of the research proposal. 
o Condense the contact details in the section, ‘Who is doing this research and 
why?’ and also include more information on why the research is being 
conducted (e.g. this study is part of a PhD project etc.) 
o Include pictures of the SKInS devices to be worn. 
 That the Consent Forms were amended as attached. 
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Appendix 1.2: Parental/Guardian information sheet 
 
Parental/Guardian Information Sheet 
 
Project Title: Occupational health training using wearable simulations 
 
Introduction 
Your child is invited to take part in a research study. Before you decide if it is something 
which you will allow your child to take part in, it is important that you understand what the 
research is about and what it will involve.  Please take time to read the following information 
and ask if there is anything which you are not clear about. 
 
What is the purpose of the study? 
Many construction workers continue to suffer from illnesses which are caused or made 
worse by their job. Loughborough University are currently involved in research into age-
related occupational ill health, which has highlighted the critical need to target younger 
workers’ attitudes towards occupational health in order to reduce problems in later life.  
Wearable devices called SKInS (Sensory and Kinaesthetic Interactive Simulations) which 
simulate the key occupational health conditions most prevalent within the construction 
industry (dermatitis, hand-arm vibration syndrome (HAVS), musculoskeletal disorders 
(MSDs), noise-induced hearing loss and respiratory disorders) and their consequential 
impacts on both working and home life have been developed.  
 
This study uses these wearable devices as training tools, in order to evaluate their 
effectiveness in enhancing younger workers’ occupational health. The devices to be used in 
the study are shown in Fig. 1 below. Please also see the attached information leaflet, 
“Stepping inside someone else’s skin”, which contains further information on the SKInS. 
 
    
a) Dermatitis – Visual b) Dermatitis - Tactile c) HAVS – Visual d) HAVS – Tactile 
    
e) Tinnitus  f)Occupational asthma c) MSD – Lower back  d) MSD – Knee  
 
Fig. 1: Loughborough SKInS: wearable simulations for occupational health conditions 
 
The rationale for using these simulations to train younger workers is that, when worn, the 
devices enable the wearer to directly experience the difficulties, limitations and discomforts 
encountered by sufferers in the course of their daily tasks, and therefore raise awareness 
and encourage attitudinal change to occupational health matters. The research will be 
carried out in collaboration with the UK National Construction College (NCC).  
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Who is doing this research and why? 
This study is part of a Student research project funded by Loughborough University. The 
researchers undertaking the research are: 
1. Name: Netsai Nyateka 
Email address: N.Nyateka@lboro.ac.uk 
 
2. Name: Dr Aoife Finneran 
Email address: A.M.Finneran@lboro.ac.uk 
 
3. Name: Phil Bust 
Email address: P.D.Bust@lboro.ac.uk 
 
4. Name: Mrs Sharon Cook 
Email address: s.e.cook@lboro.ac.uk 
 
5. Name: Professor Andrew Dainty 
Email address: a.r.j.dainty@lboro.ac.uk 
 
6. Name: Professor Alistair Gibb 
Email address: A.G.Gibb@lboro.ac.uk  
Researchers’ Contact Address: 
School of Civil and Building Engineering 
Loughborough University 
Leicestershire 
LE11 3TU 
Telephone number: 01509 228548 
 
Why has your child been chosen to take part? 
Your child has been chosen to take part in the study because of their position as a young 
worker training with the National Construction College, which is of relevance to the study.  
 
Does your child have to take part? 
No – It is entirely up to you.  If you agree to him/her taking part, you will need to sign a 
parental/guardian consent form. If you change your mind later on, you can withdraw your 
child from the study at any point without having to state a reason.  Their employment status 
will not be affected by your decisions for them to participate, not participate or withdraw. 
 
What will happen if your child takes part? 
1) Survey questionnaires:  This will involve your child completing questionnaires that the 
researchers have prepared, for the purposes of gathering information on the training 
methods in use within the industry, your child’s opinions on the effectiveness of those 
methods, your child’s learning preferences as well as assessing your child’s level of 
occupational health knowledge and understanding. The questionnaires will be handed to 
groups of apprentices on your child’s training course by the researchers. Your child will be 
asked to complete these on three occasions; an initial survey before they are provided with 
any occupational health training, a survey after training is provided and another after 6-9 
months of them working in the industry.  
 
2) Observations: This will involve observing your child carrying out different activities 
associated with their job, including watching them and listening to them as they receive 
their occupational health training and the activities and emotions involved. Your child may 
be part of the group of learners who will have their occupational health training session 
delivered using the Loughborough University SKInS. If that is the case, the decision for 
them to wear any of the SKInS as part of the training is entirely up to you. Guidance on how 
to wear the SKInS safely will be provided by the researchers prior to the young learners’ 
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wearing the simulations. With your permission, videos, audio recordings and photographs 
may be taken. Recordings and photographs will assist at the later stages of analysis of the 
research data. 
 
Once your child takes part, can you change your mind? 
Yes!  After you have read this information and asked any questions you may have we will 
ask you to complete a Parental/Guardian Consent Form. However if at any time, before, 
during or after the sessions you wish to withdraw your child from the study, please just 
contact any one of the researchers.  You can withdraw your child from the study at any 
time, for any reason. You will not be asked to explain your reasons for withdrawing them. 
 
What personal information will be required from your child? 
Personal information to be collected will include your child’s age, gender, job title and work 
experience. They may choose not to disclose all data or participate in the research or to 
withdraw from the study completely, without giving any reason/s for doing so. 
 
Are there any risks in participating? 
The risks associated with taking part in the research are minimal. Your child may 
experience some discomfort if they wear any of the SKInS during the training but the effects 
are not permanent. Guidance on wearing the simulations safely will be provided by the 
researchers prior to the training. 
All the research data gathering activities will take place at your child’s usual place of work in 
order to minimise the impact on their daily work tasks.  
 
Will their taking part in this study be kept confidential? 
If your child takes part in the research study, all information collected about them will be 
kept strictly confidential and will not be linked back to individuals.  They will be allocated a 
reference number to ensure that all their personal data remains anonymous and all 
references to them in subsequent publications/presentations will be anonymous – only the 
project team will know which number relates to them.  The information held will be kept in a 
secure location both in hard and soft copy on Loughborough University premises.  All of the 
data (notes, audio recordings, etc.) and the final research results will remain the property of 
Loughborough University and will be destroyed by confidential processes 10 years after 
project completion. 
 
What will happen to the results of the study? 
Your child’s data will be made anonymous and will be used in the production of reports, 
scientific papers, promotional materials including websites, etc. 
 
I have some more questions who should I contact? 
Should you have any further questions, please contact any of the researchers, named, 
above. 
 
What if I am not happy with how the research was conducted? 
If you or your child are not happy with how any part of the research was conducted, and 
wish to raise your concerns relating to the research, please refer to Loughborough 
University’s research misconduct and whistle-blowing policy and procedure, available at: 
http://www.lboro.ac.uk/admin/committees/ethical/Whistleblowing(2).htm. 
 
Or you may contact Loughborough University’s Secretary to Ethics Approvals: 
Name:    Zoe Stockdale 
Telephone Number:  01509 222423 
Email Address:  Z.C.Stockdale@lboro.ac.uk 
  
 
301 
 
Appendix 1.3: LUSKInS information sheet 
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Appendix 1.4: Parental/Guardian informed consent form 
 
 
 
Occupational health training using wearable simulations 
 
PARENTAL/GUARDIAN INFORMED CONSENT FORM 
(To be completed after Study Information Sheet has been read) 
 
The purpose and details of this study have been explained to me.   
 
I have read or have had read to me the Study Information Sheet. 
 
I have had the opportunity to consider the information, ask questions and have had these 
answered satisfactorily. 
 
I understand that I am under no obligation to agree to my child taking part in this study. 
 
I understand that I am free to withdraw my child from the study at any time and that I do not 
have to give a reason why. 
 
I understand that all the information my child and I provide will be treated in strict 
confidence  
 
I understand that conversations held with my child will be noted. 
 
I understand that the data collected will not be available to me or my child after the study. 
 
I understand that the collection, analysis, use and storage of any sensitive personal data 
will be held securely as described. 
 
I understand that I have the opportunity to request that my data and that of my child be 
destroyed or withdrawn from the research project. 
 
I agree to my child taking part in the study. 
 
Additional Consent: 
 
I agree to allow verbatim quotations from my child to be used in 
publications, presentations and websites 
Yes/No 
I give permission for my child’s participation to be used as follows during 
the study: 
filmed 
recorded 
photographed 
 
 
Yes/No 
Yes/No 
Yes/No 
I understand that the following may be used in publications, presentations 
and websites: 
video 
audio 
photographs 
 
 
 
Yes/No 
Yes/No 
Yes/No 
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                   Your name 
 
 
 
              Your signature 
 
 
 
Signature of investigator 
 
 
 
                               Date 
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Appendix 1.5: Participants’ information sheet 
 
 
 
Participant Information Sheet 
Project Title: Occupational health training using wearable simulations 
 
Introduction 
You are being invited to take part in a research study.  Before you decide if it is something 
which you wish to do, it is important that you understand what the research is about and 
what it will involve.  Please take time to read the following information and ask if there is 
anything which you are not clear about. 
 
What is the purpose of the study? 
Many construction workers continue to suffer from illnesses which are caused or made 
worse by their job. Loughborough University are currently involved in research into age-
related occupational ill health, which has highlighted the critical need to target younger 
workers’ attitudes towards occupational health in order to reduce problems in later life.  
Wearable devices called SKInS (Sensory and Kinaesthetic Interactive Simulations) which 
simulate the key occupational health conditions most prevalent within the construction 
industry (dermatitis, hand-arm vibration syndrome (HAVS), musculoskeletal disorders 
(MSDs), noise-induced hearing loss and respiratory disorders) and their consequential 
impacts on both working and home life have been developed. 
 
This study uses these wearable devices as training tools, in order to evaluate their 
effectiveness in enhancing younger workers’ occupational health. The devices to be used in 
the study are shown in Fig. 1 below. Please also see the attached information leaflet, 
“Stepping inside someone else’s skin”, which contains further information on the SKInS. 
 
    
a) Dermatitis – Visual b) Dermatitis - Tactile c) HAVS – Visual d) HAVS - Tactile 
    
e) Tinnitus  f)Occupational asthma c) MSD – Lower back  d) MSD – Knee  
 
Fig. 1: Loughborough SKInS: wearable simulations for occupational health conditions 
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The rationale for using these simulations to train younger workers is that, when worn, the 
devices enable the wearer to directly experience the difficulties, limitations and discomforts 
encountered by sufferers in the course of their daily tasks, and therefore raise awareness 
and encourage attitudinal change to occupational health matters. The research will be 
carried out in collaboration with the UK National Construction College (NCC).  
 
Who is doing this research and why? 
This study is part of a Student research project funded by Loughborough University. The 
researchers undertaking the research are: 
7. Name: Netsai Nyateka 
Email address: N.Nyateka@lboro.ac.uk 
 
8. Name: Dr Aoife Finneran 
Email address: A.M.Finneran@lboro.ac.uk 
 
9. Name: Phil Bust 
Email address: P.D.Bust@lboro.ac.uk 
 
10. Name: Mrs Sharon Cook 
Email address: s.e.cook@lboro.ac.uk 
 
11. Name: Professor Andrew Dainty 
Email address: a.r.j.dainty@lboro.ac.uk 
 
12. Name: Professor Alistair Gibb 
Email address: A.G.Gibb@lboro.ac.uk  
 
Researchers’ Contact Address: 
School of Civil and Building Engineering 
Loughborough University 
Leicestershire 
LE11 3TU 
Telephone number: 01509 228548 
 
Why have I been chosen to take part? 
You have been chosen to take part in the study because of your position as a young worker 
training with the National Construction College, which is of relevance to the study.  
 
Do I have to take part? 
No – It is entirely up to you.  If you do decide to take part, you will need to sign a consent 
form. If you change your mind later on, you can withdraw from the study at any point 
without having to state a reason.  Your employment status will not be affected by your 
decisions to participate, not participate or withdraw. 
 
What will happen if I do take part? 
1) Survey questionnaires:  This will involve you completing questionnaires that the 
researchers have prepared, for the purposes of gathering information on the training 
methods in use within the industry, your opinions on the effectiveness of those methods, 
your learning preferences as well as assessing your level of occupational health knowledge 
and understanding. The questionnaires will be handed to groups of apprentices on your 
training course by the researchers. You will be asked to complete these on three occasions; 
an initial survey before you are provided with any occupational health training, a survey 
after training is provided and another after 6-9 months of working in the industry.  
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2) Observations: This will involve observing you carrying out different activities associated 
with your job, including watching you and listening to you as you receive your training and 
the activities and emotions involved. You may be part of the group of learners who will have 
their occupational health training session delivered using the Loughborough University 
SKInS. If that is the case, the decision to wear any of the SKInS as part of the training is 
entirely up to you. Guidance on how to wear the SKInS safely will be provided by the 
researchers prior to training. With your permission, videos and photographs may be taken. 
Recordings and photographs will assist at the later stages of analysis of the research data. 
 
Once I take part, can I change my mind? 
Yes!  After you have read this information and asked any questions you may have we will 
ask you to complete an Informed Consent Form. However if at any time, before, during or 
after the sessions you wish to withdraw from the study please just contact any one of the 
researchers.  You can withdraw at any time, for any reason and you will not be asked to 
explain your reasons for withdrawing. 
 
What personal information will be required from me? 
Personal information to be collected will include your age, gender, job title and work 
experience. You may choose not to disclose all data or participate in the research or to 
withdraw from the study completely, without giving any reason/s for doing so. 
 
Are there any risks in participating? 
The risks associated with taking part in the research are minimal. You may experience 
some discomfort if you wear any of the SKInS during the training but the effects are not 
permanent. Guidance on wearing the simulations safely will be provided by the researchers 
prior to the training. All the information provided will be confidential and will not be linked 
back to individual persons. All the research data gathering activities will take place at your 
place of work in order to minimise the impact on your daily work tasks.  
 
Will my taking part in this study be kept confidential? 
If you take part in the study, all information collected about you will be kept strictly 
confidential.  You will be allocated a reference number to ensure that all your personal data 
remains anonymous and all references to you in subsequent publications/presentations will 
be anonymous – only the project team will know which number relates to you.  The 
information held will be kept in a secure location both in hard and soft copy on 
Loughborough University premises.  All of the data (notes, audio recordings, etc.) and the 
final research results will remain the property of Loughborough University and will be 
destroyed by confidential processes 10 years after project completion. 
 
What will happen to the results of the study? 
Your data will be made anonymous and will be used in the production of reports, scientific 
papers, promotional materials including websites, etc. 
 
I have some more questions who should I contact? 
Should you have any other questions, please contact any of the researchers, named above. 
 
What if I am not happy with how the research was conducted? 
If you are not happy with how any part of the research was conducted, and wish to raise 
your concerns relating to the research, please refer to Loughborough University’s research 
misconduct and whistle-blowing policy and procedure, available online at: 
http://www.lboro.ac.uk/admin/committees/ethical/Whistleblowing(2).htm. 
Or you may contact Loughborough University’s Secretary to Ethics Approvals, details 
below: 
Name:    Zoe Stockdale  
Telephone Number:  01509 222423          Email Address:  Z.C.Stockdale@lboro.ac.uk 
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Appendix 1.6: Participants’ informed consent form 
 
 
 
 
Occupational health training using wearable simulations 
 
INFORMED CONSENT FORM 
(To be completed after Participant Information Sheet has been read) 
 
The purpose and details of the research study have been explained to me. 
 
  
I have read or have had read to me the Participant Information Sheet. 
 
  
I have had the opportunity to consider the information, ask questions and have had 
these answered satisfactorily. 
 
  
I understand that I am under no obligation to take part in this study. 
 
  
I understand that I am free to withdraw from the study at any time and that I do not 
have to give a reason why. 
 
  
I understand that all information I provide will be treated in strict confidence. 
 
  
I understand that conversations held will be noted.   
   
I understand that the data collected will not be available to me after the study. 
 
  
I understand that the collection, analysis, use and storage of any sensitive personal 
data will be held securely as described. 
 
  
I understand that I have had the opportunity to request that my data be destroyed 
or withdrawn from the research project. 
 
  
I agree to take part in the study. 
 
  
 
Additional consent: 
I agree to allow my verbatim quotations to be used in publications, 
presentations and websites 
Yes/No 
I give permission for my participation to be used as follows during the 
study: 
filmed 
recorded 
photographed 
 
 
Yes/No 
Yes/No 
Yes/No 
I understand that the following may be used in publications, presentations 
and websites: 
video 
audio 
photographs 
 
 
 
Yes/No 
Yes/No 
Yes/No 
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Your name 
 
 
 
              Your signature 
 
 
 
Signature of investigator 
 
 
 
                               Date 
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Appendix 1.7: Research protocol 
 
Protocol – Loughborough LUSKInS Project  
1. Explain the study to participants. 
2. Ensure they have received all of the necessary documentation.  
3. Give the participant time to ask questions. 
4. Ensure the participant fully understands what the study is about.  
5. Ask the participant if they have any pre-existing medical conditions or allergies that 
might prohibit them from taking part in the study. 
6. If the participant is able to continue with this part of the study ensure they have 
completed all of the informed consent paperwork.  
7. Ask the participant to remove any jewellery, that may make it difficult to apply the 
LUSKInS  
8. Ask the participant to wash their hands or apply alcohol gel.   
9. Explain to the participant the LUSKIn you are going to ask them to wear.  
10. Explain to the participant that you will put the LUSKIn on and how you are going to 
do it.  
11. Remind participant that if at any time they feel uncomfortable or would like to 
withdraw from the study they are free to do so.  
12. Once you have placed the LUSKIn on the participant ensure that they are 
comfortable and answer any remaining questions they may have.  
13. Continue with training exercise.  
14. Once training exercise is complete inform the participant that you will now remove 
the LUSKIn.  
15. Explain to the participant how the LUSKIn will be removed.  
16. Once you have removed the LUSKIn ask them if they are feeling okay or would like 
any further help or assistance.  
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Appendix 2.1: Pre-training questionnaire 
 
 
 
Department of Civil and Building Engineering 
 
 
Evaluating the effectiveness of occupational health training of younger construction 
workers in the UK – Pre-training Survey 
 
 
 
Survey Questionnaire 
 
 
 
 
 
 
Name of respondent:……………………………………. 
Reference number:……………………………………… 
Name of interviewer:…………………………………….. 
Location:…………………………………………………... 
Date:……………………………………………………….. 
 
 
 
 
 
 
 
 
 
Confidential when completed 
………………………………………………………………………………………………… 
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Please complete ALL sections. Tick the relevant box/boxes where required. 
All responses will be confidential and will not be linked back to individuals. 
 
Section 1 – Personal details 
1.1 Which age group applies to you? Please tick one box only.  
17 years and under  18-21   22-24       Over 25 
 
1.2 Gender:  
Male   Female  
 
1.3 What is your trade/craft area? For example, bricklaying, carpentry etc. 
 
………………………………………………………………………………………… 
 
1.4 How would you describe your employment status? Please tick all that apply. 
Employee    Temporary/Agency worker 
 
Apprentice    Self-employed 
 
Other (Please specify) …………………………………………………………. 
 
1.5 How long have you been working within the construction industry? 
Less than 1 year    1-3 years 
 
      4-5 years     More than 5 years  
 
Section 2 – Occupational health training  
2.1 Have you ever received any training on occupational health? [Occupational health 
considers the effect that work may have on health and the effect that health can have on 
work. Occupational health aims to prevent ill health rather than cure it.] 
Yes, a great deal             Yes, quite a lot     Yes, a little  
 
Not at all     Do not know 
 
2.2 If yes, where did you receive that training? Please tick all that apply. 
School/College    Workplace supervisor/ induction   
 
Work colleague/s   Self-directed (media resources e.g. dvds, internet) 
 
Other       If other, please state where…..……………………….. 
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2.3 How was the occupational health information communicated to you in training? Please 
tick all that apply. 
Lectures/formal talks   Booklets/Leaflets 
 
DVDs, Videos    Hands on demonstrations 
 
Other     If other, please state how………………….. 
 
2.4 Please indicate to what extent you agree with the following statements by circling the 
appropriate response, using the following key:  
KEY: 1 = Not at all, 2 = A little, 3 = Some, 4 = Quite a lot, 5 = A great deal. 
 
Comment ONLY on your selected answers from question 2.3, above. 
            Not at all  Some  A great deal 
 
(a) The materials used in training were effective in communicating the message.  
 Lectures/formal talks      1     2    3     4     5 
 Booklets/Leaflets      1     2    3     4     5 
 DVDs/videos       1     2    3     4     5 
 Hands on demonstrations     1     2    3     4     5 
 Other ……………………..     1     2    3     4     5 
 
(b) I understood the material/content covered in the training. 
  Lectures/formal talks      1     2    3     4     5 
 Booklets/Leaflets      1     2    3     4     5 
 DVDs/videos       1     2    3     4     5 
 Hands on demonstrations     1     2    3     4     5 
 Other ……………………..     1     2    3     4     5 
 
(c) How relevant and useful would you say the information provided in training was to your 
work practice?  
Lectures/formal talks      1     2    3     4     5 
 Booklets/Leaflets      1     2    3     4     5 
 DVDs/videos       1     2    3     4     5 
 Hands on demonstrations     1     2    3     4     5 
 Other ……………………..     1     2    3     4     5 
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(d) I would recommend the occupational health training received to a colleague. 
Lectures/formal talks      1     2    3     4     5 
 Booklets/Leaflets      1     2    3     4     5 
 DVDs/videos       1     2    3     4     5 
 Hands on demonstrations     1     2    3     4     5 
 Other ……………………..     1     2    3     4     5 
 
 
 
2.5 How do you think the occupational health training provided could be improved overall? 
…………………………………………………………………………………………………………
…………………………………………………………………………………………………………
………………………………………………………………………………………………………… 
2.6 Please rate your preference for each of the following methods of communicating 
occupational health information? (Using the scale 1-5, with 1 being least preferable and 5 
most preferable) 
 1 2 3 4 5 
Passive, information based methods, e.g. lectures, pamphlets, handbooks 
or other types of written materials. 
     
Moderately engaging methods, e.g. computer-based instruction/exercises.      
Highly engaging/interactive methods, e.g. hands-on demonstrations and 
simulation based methods. 
     
 
2.7 Please state the reason/s for your most preferred method/s of training. 
…………………………………………………………………………………………………………
…………………………………………………………………………………………………………
………………………………………………………………………………………………………… 
 
Section 3 – Occupational health awareness, knowledge and attitudes 
3.1 Please indicate to what extent the following statements apply by circling the appropriate 
response, using the following key:  
KEY: 1 = Not at all, 2 = A little, 3 = Some, 4 = Quite a lot, 5 = A great deal. 
                   Not at all    Some    A great deal 
 
I am aware of the health risks associated with my job, e.g. noise,    1     2    3     4     5 
chemicals, fumes, dust etc. 
 
I know the measures to reduce those health risks     1     2    3     4     5
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3.2 The following are ill-health conditions that frequently affect workers in construction. 
Please indicate to what extent the following apply to you by circling the appropriate 
response.  
KEY:  1 = Never heard of it  
2 = Heard of it but do not know much about it  
3 = Know a little about it 
4 = Know a lot about it 
5 = Know a great deal about it  
             Never heard of it            Know a great deal 
 
Musculo-skeletal disorders e.g. low back pain, joint injuries     1    2  3 4 5 
 
Respiratory disorders e.g. occupational asthma       1    2  3 4 5 
 
Hand-arm vibration syndrome         1    2  3 4 5 
 
Noise-induced hearing loss          1    2  3 4 5 
 
Occupational dermatitis          1    2  3 4 5 
 
3.3 Of the listed illnesses that you know something about, please list any symptom/s of the 
illness you are aware of and the difficulties they can cause in doing everyday tasks. 
 
(a) Musculo-skeletal disorders…………………………………………………………………...... 
. 
(b) Occupational asthma…………………………………………………………………………… 
 
(c) Hand-arm vibration syndrome………………………………………………………………… 
 
(d) Noise-induced hearing loss…………………………………………………………………… 
 
(e) Occupational dermatitis………………………………………………………………………… 
 
3.4 Would you consider occupational health information on these conditions as being of 
core importance to your work? 
A great deal    Quite a lot  
 
A little     Not at all 
 
Do not know      
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3.5 Please indicate to what extent you agree with the following statements by circling the 
appropriate response, using the following key:  
KEY: 1 = Not at all, 2 = A little, 3 = Some, 4 = Quite a lot, 5 = A great deal. 
 
              Not at all Some A great deal 
 
My health is top priority when I do my job                 1     2   3    4     5 
 
Construction workers should accept ill-health as “part of the job”             1     2   3     4     5 
 
It is sometimes necessary to take short cuts in order to get the job done    1     2   3    4     5 
 
I must always wear protective clothing/equipment               1     2   3     4     5 
 
Younger workers lack control to improve or alter the conditions of             1     2 3    4     5 
their work. 
 
I must always report dangerous situations when I see them                 1     2   3    4     5 
 
 
3.6 Who would you turn to FIRST if you had questions or wanted more information about 
your occupational health? 
Supervisor 
     
Senior manager 
 
Health and Safety advisor 
 
Work colleagues 
 
Internet & other media resources   
 
Would not bother 
 
Other       Please state …………………… 
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Additional comments 
Please provide any additional comments you may have in the space provided below. 
Continue on a separate sheet if necessary. 
…………………………………………………………………………………………………………
…………………………………………………………………………………………………………
…………………………………………………………………………………………………………
…………………………………………………………………………………………………………
…………………………………………………………………………………………………………
…………………………………………………………………………………………………………
………………………………………………………………………………………………………… 
…………………………………………………………………………………………………………
………………………………………………………………………………………………………… 
 
 
Thank you for your cooperation. 
 
Should you have any further queries, please contact: 
 
Netsai Nyateka 
Department of Civil & Building Engineering 
Loughborough University 
Leicestershire 
LE11 3TU 
 
Email: N.Nyateka@lboro.ac.uk 
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Appendix 2.2: Post-training questionnaire 
 
 
 
Department of Civil and Building Engineering 
 
 
Evaluating the effectiveness of occupational health training of younger construction 
workers in the UK – Post-training survey 
 
 
 
Survey Questionnaire 
 
 
 
 
 
 
Name of respondent:……………………………………. 
Reference number:……………………………………… 
Name of interviewer:…………………………………….. 
Location:…………………………………………………... 
Date:……………………………………………………….. 
 
 
 
 
 
 
 
 
 
Confidential when completed 
………………………………………………………………………………………………………  
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Please complete ALL sections. Tick the relevant box/boxes where required. 
All responses will be confidential and will not be linked back to individuals. 
 
Section 1 – Personal details 
1.6 Which age group applies to you? Please tick one box only.  
17 years and under  18-21   22-24       Over 25 
 
1.7 Gender:  
Male   Female  
 
1.8 What is your trade/craft area? For example, bricklaying, carpentry etc. 
………………………………………………………………………………………… 
1.9 How would you describe your employment status? Please tick all that apply. 
Employee    Temporary/Agency worker 
 
Apprentice    Self-employed 
 
Other (Please specify) ……………………………….. 
 
1.10 How long have you been working within the construction industry? 
Less than 1 year    1-3 years 
 
      4-5 years     More than 5 years  
 
Section 2 – Occupational health training  
2.1 Have you ever received any training on occupational health? [Occupational health 
considers the effect that work may have on health and the effect that health can have on 
work. Occupational health aims to prevent ill health rather than cure it.] 
Yes, a great deal    Yes, quite a lot    Yes, a little  
 
Not at all     Do not know 
 
2.2 If yes, where did you receive that training? Please tick all that apply. 
School/College    Workplace supervisor/ induction   
 
Work colleague/s   Self-directed (media resources e.g. DVDs, internet) 
 
Other       If other, please state where…..……………………….. 
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2.3 How was the occupational health information communicated to you in training? Please 
tick all that apply. 
Lectures/formal talks   Booklets/Leaflets 
 
DVDs, Videos    Hands on demonstrations 
 
Other     If other, please state how………………….. 
 
2.4 Please indicate to what extent you agree with the following statements by circling the 
appropriate response, using the following key:  
KEY: 1 = Not at all, 2 = A little, 3 = Some, 4 = Quite a lot, 5 = A great deal. 
 
Comment ONLY on your selected answers from question 2.3, above. 
                Not at all       Some    A great deal 
 
(a) The materials used in training were effective in communicating  
      the message.  
 Lectures/formal talks      1     2    3     4     5 
 Booklets/Leaflets      1     2    3     4     5 
 DVDs/videos       1     2    3     4     5 
 Hands on demonstrations     1     2    3     4     5 
 Other ……………………..     1     2    3     4     5 
 
(b) I understood the material/content covered in the training. 
  Lectures/formal talks      1     2    3     4     5 
 Booklets/Leaflets      1     2    3     4     5 
 DVDs/videos       1     2    3     4     5 
 Hands on demonstrations     1     2    3     4     5 
 Other ……………………..     1     2    3     4     5 
 
(c) How relevant and useful would you say the information provided in training was to your 
work practice?  
Lectures/formal talks      1     2    3     4     5 
 Booklets/Leaflets      1     2    3     4     5 
 DVDs/videos       1     2    3     4     5 
 Hands on demonstrations     1     2    3     4     5 
 Other ……………………..     1     2    3     4     5 
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(d) I would recommend the occupational health training received to a colleague. 
Lectures/formal talks      1     2    3     4     5 
 Booklets/Leaflets      1     2    3     4     5 
 DVDs/videos       1     2    3     4     5 
 Hands on demonstrations     1     2    3     4     5 
 Other ……………………..     1     2    3     4     5 
 
 
 
2.5 How do you think the occupational health training provided could be improved overall? 
…………………………………………………………………………………………………………
…………………………………………………………………………………………………………
…………………………………………………………………………………………………………
………………………………………………..……………………………………………………… 
 
2.6 Please rate your preference for each of the following methods of communicating 
occupational health information? (Using the scale 1-5, with 1 being least preferable and 5 
most preferable) 
 
 1 2 3 4 5 
Passive, information based methods, e.g. lectures, pamphlets, handbooks 
or other types of written materials. 
     
Moderately engaging methods, e.g. computer-based instruction/exercises.      
Highly engaging/interactive methods, e.g. hands-on demonstrations and 
simulation based methods. 
     
 
 
2.7 Please state the reason/s for your most preferred method/s of training. 
…………………………………………………………………………………………………………
…………………………………………………………………………………………………………
…………………………………………………………………………………………………………
………………………………………………………………………………………………………… 
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Section 3 – Occupational health training using wearable simulations (LUSKInS) 
3.1 Did you wear any of the simulations during training? 
Yes    
 
No 
 
3.2 If yes, which one did you wear? 
Dermatitis      Musculoskeletal disorders  
 
Noise induced hearing loss    Hand Arm Vibration Syndrome  
 
I did not wear any of them 
 
3.3 Please indicate to what extent the following statements apply by circling the appropriate 
response, using the following key: KEY: 1 = Not at all, 2 = A little, 3 = Some, 4 = Quite a 
lot, 5 = A great deal. 
 
To what extent………                            Not at all    Some   A great deal 
 
Were the simulations beneficial to your learning?           1     2   3     4     5 
 
Will you be able to apply what was leant in your place of work?      1     2   3     4     5 
 
Was the contribution of other participants helpful to your learning? 1     2   3     4     5 
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3.4 How well, on the scale below, did the training you received using wearable simulations 
enable you to:  
KEY: 1 = Not at all, 2 = A little, 3 = Some, 4 = Quite a lot, 5 = A great deal. 
                                       Not at all Some A great deal 
 
Understand the importance of looking after your health at work        1     2    3     4     5 
 
Increase your awareness of the health hazards in your workplace 1     2    3     4     5 
 
Increase your awareness of the occupational illnesses affecting  1     2    3     4     5 
construction workers  
 
 
 3.5 What were the good things about the simulation-based training? 
…………………………………………………………………………………………………………
…………………………………………………………………………………………………………
………………………………………………………………………………………………………. 
 
3.6 How do you think the simulation-based training could be improved? 
…………………………………………………………………………………………………………
…………………………………………………………………………………………………………
……………………………………………………………………………………………………….. 
 
Section 4 – Occupational health awareness, knowledge and attitudes 
4.1 Please indicate to what extent the following statements apply by circling the appropriate 
response, using the following key:  
KEY: 1 = Not at all, 2 = A little, 3 = Some, 4 = Quite a lot, 5 = A great deal. 
                     Not at all   Some   A great deal 
 
I am aware of the health risks associated with my job, e.g. noise,    1     2    3     4     5 
chemicals, fumes, dust etc. 
I know the measures to reduce those health risks     1     2    3     4     5
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4.2 The following are ill-health conditions that frequently affect workers in construction. 
Please indicate to what extent the following apply to you by circling the appropriate 
response.  
KEY:  1 = Never heard of it  
2 = Heard of it but do not know much about it  
3 = Know a little about it 
4 = Know a lot about it 
5 = Know a great deal about it  
                                Never heard of it            Know a great deal 
 
Musculo-skeletal disorders e.g. low back pain, joint injuries     1    2  3 4 5 
 
Respiratory disorders e.g. occupational asthma       1    2  3 4 5 
 
Hand-arm vibration syndrome         1    2  3 4 5 
 
Noise-induced hearing loss          1    2  3 4 5 
 
Occupational dermatitis          1    2  3 4 5 
 
 
4.3 Of the listed illnesses that you know something about, please list any symptom/s of the 
illness you are aware of and the difficulties they can cause in doing everyday tasks. 
 
(a) Musculo-skeletal disorders…………………………………………………………………… 
. 
(b) Occupational asthma………………………………………………………………………….. 
 
(c) Hand-arm vibration syndrome………………………………………………………………… 
 
(d) Noise-induced hearing loss……………………………………………………………………. 
 
(e) Occupational dermatitis………………………………………………………………………… 
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4.4 Would you consider occupational health information on these conditions as being of 
core importance to your work? 
A great deal    Quite a lot    A little    
 
Not at all    Do not know    
 
 
4.5 Please indicate to what extent you agree with the following statements by circling the 
appropriate response, using the following key:  
KEY: 1 = Not at all, 2 = A little, 3 = Some, 4 = Quite a lot, 5 = A great deal. 
              Not at all Some A great deal 
 
My health is top priority when I do my job                1     2  3    4     5 
 
Construction workers should accept ill-health as “part of the job”            1     2  3    4     5 
 
It is sometimes necessary to take short cuts in order to get the job done 1     2   3   4     5 
 
I must always wear protective clothing/equipment      1     2   3   4     5 
 
Younger workers lack control to improve or alter the conditions of    1     2   3   4     5 
their work. 
 
I must always report dangerous situations when I see them                1     2   3   4     5 
 
 
4.6 Who would you turn to FIRST if you had questions or wanted more information about 
your occupational health? 
Supervisor 
     
Senior manager 
 
Health and Safety advisor 
 
Work colleagues 
 
Internet & other media resources   
 
Would not bother 
 
Other       Please state …………………… 
  
  
 
 
 
 
 
 
 
 
  
 
325 
 
Additional comments 
Please provide any additional comments you may have in the space provided below. 
Continue on a separate sheet if necessary. 
…………………………………………………………………………………………………………
…………………………………………………………………………………………………………
…………………………………………………………………………………………………………
…………………………………………………………………………………………………………
…………………………………………………………………………………………………………
…………………………………………………………………………………………………………
…………………………………………………………………………………………………………
…………………………………………………………………………………………………..…… 
…………………………………………………………………………………………………………
………………………………………………………………………………………………………. 
 
We would like to interview you after you have had some industry work experience, about 3-
4 months from now. If you are happy to take part in the interviews, please provide your 
email address below. 
 
Email address: ……………………………………………………………………………………… 
 
Thank you for your cooperation. 
 
Should you have any further queries, please contact: 
 
Netsai Nyateka 
Department of Civil & Building Engineering 
Loughborough University 
Leicestershire 
LE11 3TU 
 
Email: N.Nyateka@lboro.ac.uk 
 
 
 
 
 
 
 
  
 
326 
 
Appendix 3.1: Interview guide for use with instructors (post training) 
 
 
Section 1 – Personal details 
Name of respondent………………………………………………… 
Gender:    …..…………………………………………… 
Firstly, thank you for taking your time to talk to me today. As you may be aware I am part of 
a research team at Loughborough University, which is looking at the effectiveness of 
occupational health training, and specifically how innovative, interactive training tools can 
be employed to communicate OH information to construction apprentices. The reason I am 
talking to you today, is that I’d really like to find out about how training is being delivered to 
construction apprentices, the factors or contextual influences which determine the content 
and method of delivery of training, and specifically the effectiveness of the training 
methods, from your point of view. 
So I will ask you some questions, and I will be writing down some statements based on 
what we talk about. I’d also like to record our interview so that I can go over it later, would 
that be ok with you? 
1. Can I start by asking you what your job title is please? 
      ………………………………………………………………. 
2. For how long have you worked in this role? 
 
       ……………………………………………………………... 
 
3. How do you find the experience of training construction apprentices? 
…………………………………………………………………………………………………………
………………………………………………………………………………………………………… 
4. Did you have any training experience before this role? 
…………………………………………………………………………………………………………
………………………………………………………………………………………………………… 
Section 2 - Occupational health training methods 
I have previously had the opportunity to observe the delivery of some training sessions, at 
three of your colleges in London, Midlands and Norfolk. So I have some idea about what 
goes on during the training of apprentices. But, I’m sure my impressions of what happens 
could be far different from the way you see things. I’d really like to find out from your point 
of view, what happens in your role as instructor on a typical day here at college, for 
instance, what you expect when you come in in the morning, the activities you are involved 
in, what are some of the things you do the most, what activities your trainees are involved 
in, what’s enjoyable and perhaps the problems you may face. You could perhaps start by 
giving me an outline of your typical day?  
……….…………………………………………………………………………………………………
……………………………………………………………………………………………………….. 
5. I am interested in knowing more about how information (in particular OH information) is 
communicated to learners. Could you tell me more about HOW you deliver your training 
and what sorts of materials you use to support the delivery? 
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……………………………………………………………………………………………………
……………………………………………………………………………………………………
………………………………………………..………………………………………………….. 
 
6. Why, would you say, those particular methods of training are chosen/used to deliver 
your training? 
 ...........................................................................................................................................
............................................................................................................................................
........................................................................................................................................... 
7. One of the things I’m trying to investigate is the role that learning styles play in young 
workers learning. There is a suggestion that learners will exploit their abilities more 
when the learning environment matches with their learning style. What consideration is 
there, if any, of the different learning styles and the choice of methods of training 
apprentices? 
……………………………………………………………………………………………………
……………………………………………………………………………………………………
…………………………………………………………………………………………………… 
8. Looking at the actual content of your training, what or who would you say determines 
what is covered? 
……………………………………………………………………………………………………
……………………………………………………………………………………………………
…………………………………………………………………………………………………… 
 
9. Can you think of any other factors, which influence the training that you deliver, in terms 
of method and content? [e.g. legal, economic etc.] 
 ……………………………………………………………………………………………………
……………………………………………………………………………………………………
……………………………………………………………........................................................ 
10. In your opinion, do you think the training the apprentices receive here is appropriate or 
sufficiently preparing them for hazardous work conditions? 
............................................................................................................................................
............................................................................................................................................
.......................................................................................................................................... 
11. How do you think the training for construction apprentices could be improved? 
………………………………….............................................................................................
............................................................................................................................................
........................................................................................................................................... 
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Section 3 - LUSKInS 
I will now ask you slightly different questions which are specific to the Loughborough 
University’s OH simulations.  
12. You have seen our LUSKInS in use. What are your thoughts on them as training tools? 
What value, if any, do you think they would bring to the learning experience of 
construction apprentices?  
……………………………….……………………………………………………………………
……………………………………………………………………………………………………
…………………………………………………………………………………………………… 
13. How do you think their use can be improved to further enhance learning? 
…………………………………………………………………………………………………………
…………………………………………………………………………………………………………
…………………………………..…………………………………………………………………… 
14. Finally, do you have any other comments you’d like to make? 
…………………………………………………………………………………………………………
…………………………………………………………………………………………………………
………………………………………………………………………………………………………… 
 
Thank you again for talking to me today. This has really been interesting. I’m looking 
forward to learning a lot more from this process. 
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Appendix 3.2: Interview guide for use with apprentices / interviewing with 
photographs (post-training) 
 
The purpose of the follow-up interviews will be to: 
1) Investigate in more detail and gather the trainees point-of-view regarding: 
a. Their understanding and evaluation of the training being provided, including 
LUSKInS training 
b. How best they learn and where they learn from – will provide explanations to the 
questionnaire responses 
 
First, an explanation of the interview purpose will be provided, followed by the interview 
questions. Photographs that have been taken by the researcher, which essentially 
represent my initial inferences about what happens during training (including the physical 
and social environment), will be discussed with key informants, in order to gain insights into 
their knowledge and interpretation of the images. 
Questions will include, but are not limited to the following: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1. I understand this is your second block of training since induction training at the college, 
can you tell me how your training at the college is going so far? 
2. I have previously observed how you are receiving your training at the college, and I 
have some idea about what goes on during your training. But, I’m sure my impressions 
of what happens in the day-to-day life of an apprentice here could be far different from 
the way you see things. I’d really like to find out from your point of view, what happens 
on your typical day here at college, for instance, what you expect when you come in in 
the morning, the activities you are involved in, what are some of the things you do the 
most, what sorts of behaviours are expected/acceptable and not acceptable, what’s 
enjoyable and perhaps the problems you may face. You could perhaps start by giving 
me an outline of your typical day at college? 
I may show them a picture of a typical classroom setup, and get them to talk about it 
i.e. find out if this represents a typical set-up, how they would choose where to sit, what 
they would be doing during a training session etc. 
 
3. This picture was taken during a training session you had on Functional Skills, which is 
about English and Maths. Can you talk me through what was happening here? How 
was that training session for you? 
4. I am going to ask you a slightly different question about your experience outside 
college. Could you tell me about the industry work experience you’ve had in the last 3-4 
months? I.e. what did that entail? 
5. How useful would you say the training you receive at the college is to your work 
practice? 
6. Where would you say you are learning the most from, and why? 
7. What are you enjoying the most about being an apprentice? 
8. What are you not enjoying? 
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2) To assess further their OH knowledge and awareness, and attitudes to OH matters, 
following training received. – Informants will be asked to recall, reflect and comment on 
the LUSKInS training they previously received. Photos taken during training will be 
discussed with the participants. 
. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
3) To gather answers/explanations to observed actions, behaviours and patterns, in order 
to uncover meanings of such actions and behaviours. Quotes will also be discussed to 
find meaning of what was said in discussion. 
a. From the observations, certain actions/behaviours occurred frequently e.g. the 
use of mobile phones during training, telling of jokes – keen to understand their 
significance 
b. Seek answers to strange behaviours e.g. a trainee that “watched a squirrel” and 
later on fell asleep during a lecture – keen to find explanations for this 
behaviour. 
 
 
 
 
 
 
 
9. Last time I was here with my colleague, Wendy, we delivered some training. Can 
you remember what that training was about? (see if they will recall OH training, 
covering dermatitis, NIHL, MSDs and HAVS) 
See how much they remember, then start showing pictures of the training exercise 
(to evoke and create memory), and get them to talk about what they can see and 
remember. 
a. Dermatitis – can you remember what causes the condition, the symptoms 
and how to prevent it 
b. Ditto NIHL, MSDs and HAVS. 
10. Having received that training, can you tell me what your thoughts are about the 
conditions? i.e. do you think any of the conditions could affect you in your working 
life, how do you view the importance of looking after your health at work, has it 
changed the way you carry out your work? 
11. Can you tell me, how you found receiving information that way i.e. using interactive 
tools as opposed to having a lecture, or watching a video for example? 
12. Have you received any other OH training since we last saw you? If so, get them to 
talk about it. i.e. what it covered and how it was delivered 
  
 
331 
 
First explain that I am going to ask them some questions based on the training observations 
that I have done during this study. I will also show pictures where these are available and of 
relevance. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Finish by thanking them for taking their time to talk to me. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
During my observations, there were particular actions/behaviours which caught my 
attention, because they either occurred frequently or because I just found them interesting. 
For example, the taking of notes during training, the use of mobile phones during training 
etc. I am interested in knowing the significance of such actions or events, from your point of 
view. Perhaps we can start with:   
a. Taking notes during PowerPoint presentations – why do you think that 
happens? 
b. Use of mobile phones during training – why does that happen? 
c. Telling of jokes – why does that happen 
This question is for specific identified case to answer 
 
13. In conversation with a colleague during a Functional Skills training session, you were 
heard saying, “Sorry pal, I was just watching a squirrel” after he had asked you to 
participate in a group task. [He was evidently not paying attention and not keen to do the 
group task requested. He fell asleep later] Can you tell me what was going on here? 
Show him a contrasting picture where he was evidently paying attention during the 
hands on demonstrations and ask him to explain the difference. 
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Appendix 4.0: Participant observation guide 
Participant observations guiding notes: 
The following key areas are to be covered: 
a. Who is in the group? How many people are there, and what are their identities and 
relevant characteristics (age, gender).   
b. The setting. The physical set up and general appearance (including equipment and 
materials present, for example, computers, books, worksheets, notice boards, 
etc.),location, who sat where, what kinds of behaviours it encouraged, permitted, 
discouraged or prevented. The social characteristics of the setting, described in 
terms of what kinds of behaviours were likely to be perceived as expected or 
unexpected, approved or disapproved. 
c. The purpose. What is the purpose that brought the participants together? E.g. To 
attend a session on Working at Heights. What is the content? How do the 
participants react to the official purpose? For example, with acceptance or rejection? 
What goals other than the official purpose do the participants seem to be pursuing? 
What meanings do participants attribute to what they do? 
d. The social behaviour. What actually happens? What do the participants do and 
say, including the nature of any tasks and questions, how do they do it and with 
whom and with what do they do it? The researcher to take particular note of how the 
trainer/s introduce the topic and tasks, and the activities the learners become 
involved in (i.e. are there opportunities for active learning, student interaction?). With 
respect to behaviours, the researcher should aim to know:  
a. What is the stimulus or event that initiates it? 
b. What appears to be its objective? 
c. Toward whom or what is the behaviour directed? 
d. What is the form of activity entailed in the behaviour (for example, talking, 
questioning, gesturing, sitting) 
e. What are the qualities of behaviour (for example, it’s persistence, 
unusualness, appropriateness, duration, intensity) 
f. What are its effects (for example, what behaviour does it evoke from 
others)? How is stability maintained? How is it managed? 
e. Frequency and duration. The researcher should seek answers to the following: 
When does a situation occur? How long does it last? Is it a recurring type of 
situation, or unique? If it recurs, how frequently does it recur? What occasions give 
rise to it? How typical is the observed situation? 
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Participant observation schedule: 
Date: 
Venue: 
Description of room set up: 
Purpose: 
Present: 
Start time: 
End time: 
Group 
Members 
Behaviour categories 
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 
Trainer                
A 1 M/F                
A 2 M/F                
A 3 M/F                
A 4 M/F                
A 5 M/F                
A 6 M/F                
A 7 M/F                
A 8 M/F                
                
 
Behaviour categories key: 
Trainer 
1. Talking to group – lecturing 
2. Talking to group in discussion 
3. Asking question addressed to group 
4. Asking question addressed to member of a group 
5. Responding to question or comment made by member of group 
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Apprentices 
6. Asking question to trainer 
7. Responding to question/comment from trainer 
8. Responding to question/comment from another apprentice 
9. Taking notes down 
10. Talking to colleague/s whilst working on set group task (approved) 
11. Talking to colleague/s (disapproved) 
12. Unusual behaviours e.g. sleeping, leaving training room, eating 
13. Using phone 
14. Telling joke/s 
15. Other – not on list 
 
Seating plan sketch:  
 
 
 
 
 
 
Observation notes: 
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Appendix 5.0: Example of LUSKInS lesson plan 
 
HAVS LESSON PLAN – LUSKInS IMPLEMENTATION 
 
Black – information for trainer, which can be used to facilitate learners’ understanding 
 Blue – questions which may be asked to participants, focus for discussion 
Boxed text – instructions to trainer for use of simulation 
 
 
1. Introduction  
 
What is HAVS/ Hand Arm Vibration Syndrome?  
 
 Used to be called Vibration white finger; but it causes more than just white fingers. 
Also affects your nerves, and potentially muscles, joints etc.  
 
 HAVS is caused by regularly working with vibrating tools 
 
 Construction is the industry with the third highest incidence ( after Mining and 
energy; and manufacturing) 
 
 Once you have it, it will get worse if you continue to be exposed. Generally it is 
considered to be irreversible - it doesn’t improve even if vibration exposure stops. 
 
 Do you know anyone who has it? 
If yes, how does it affect them? 
What job do/did they do?  
Are they still able to work? 
Does it affect them outside of work? 
 
a. Incidence – who gets it? ¼ million people in the UK, 600 new cases each year. 
 
b. “You are at risk if you regularly use hand-held or hand guided power tools and 
machines such as: 
 
Concrete breakers, concrete pokers; Sanders, grinders, disc cutters; Hammer drills; 
Chipping hammers; Chainsaws, brush cutters, hedge trimmers, Powered mowers, 
etc. You are also at risk if you hold work pieces, which vibrate while being 
processed by powered machinery such as pedestal grinders” 
HSE website 
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2. Using the LUSKInS 
 
Adopt Kolb’s experiential learning cycle as a reference point: 
 First, the trainee must be actively involved in an experience. 
 Secondly, they must be able to reflect on the experience. 
 Thirdly, they must be able to analyse and conceptualise the experience. 
 Finally, they must have the problem solving skills to apply the new knowledge. 
 
LEARNING IS MAXIMISED WHEN THERE IS A BALANCE BETWEEN THE FOUR 
ELEMENTS OF THE LEARNING CYCLE. 
 
Kolb’s experiential learning cycle (Kolb, 1984) 
 
LUSKInS Training Procedure: 
a) Concrete Experience – allow students to try out the simulation 
First, go through the training protocol described herein.  
1. Explain the study to participants (Introduce LUSKInS and their aim – Refer to the 
section ‘what is the purpose of the study’ in the participants’ information document).  
2. Ensure they have received and read the ‘Participant Information Sheet’ 
3. Give the participants time to ask questions. 
4. Ensure the participants fully understand what the study is about.  
Active involvement in an experience, 
e.g. through simulations 
Reflect on experience, through 
descriptions and open discussions 
Apply new knowledge from experience, 
e.g. in the workplace etc. 
Draw conclusions, may use 
theories and concepts  
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5. Check if participants wish to proceed and remind them of their right to withdraw from 
the study. 
6. Explain that the LUSKInS simulations to be used consist of:- 
a) Models that show what it looks like to have HAVS –mild, moderate, severe 
b) Gloves to try on, show you what it feels like to have HAVS – again, mild, 
moderate, severe  
 
a) HAVS – how it looks, vascular effects 
 
SHOW MODELS 
 
 
 Fingers go white when they get cold or wet, lasts for maybe 30 minutes or more; 
 Then goes red or blue as circulation returns  
[Remember when you were little and your feet went numb playing out in the snow? 
What did it feel like when they warmed up?] 
 Mild – finger tips, those in contact with vibrating tools 
 Progression - affects more fingers, more of each finger (e.g. top joint, then two 
joints, three joints). 
 In very severe cases, finger damage might occur from persistent poor circulation. 
How does it make you feel looking at the models? 
How might you feel if your hands looked like that? 
 
b) HAVS – how it feels, vascular and nerve effects 
Ask for volunteer(s) 
 
7. Ask the participant/s if they have any pre-existing medical conditions or allergies 
that might prohibit them from wearing the gloves i.e. any skin damage (infections, 
injuries, eczema etc); any other hand conditions ( HAVS, arthritis) 
8. Check if participant/s wish to proceed. 
9. If so, ask the participant/s to sign the ‘Informed Consent Form’. 
10. Ask the participant to remove any jewellery that may make it difficult to apply the 
gloves.  
11. Ask the participant to wash their hands or apply alcohol gel.   
12. Explain to the participant the LUSKIn you are going to ask them to wear and how 
the simulation will work. (Refer to Information Sheets provided for each condition). 
13. Explain to the participant that you will put the LUSKIn on them and how you are 
going to do it.  
14. Remind participant that if at any time they feel uncomfortable or would like to 
withdraw from the study they are free to do so.  
 
Practical session – Try out various activities e.g. texting; writing; doing up buttons; fastening 
laces; getting money from pocket; turn pages of a newspaper etc. 
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b) Reflection – trainers facilitate and encourage learners to reflect, describe and 
communicate what they have learnt from the experience. 
Describe to colleagues –  
 How does it feel? 
 How would you feel if you had these effects? 
 What about work – how might this affect it?  
 What about hobbies/leisure activities - how might this affect it? 
 Sleep? 
 
May explain what is causing the effects, how the condition progresses 
 Mild: Numbness and tingling, pins and needles; just when cold and wet  
 Moderate – becomes more persistent or long lasting, includes loss of sensation and 
dexterity, reduced grip strength 
 Severe, sensations are persistent even when warm, reduced sensation and finger 
control, reduced temperature sensation 
 Might also get MSDs – joint, muscle problems, carpal tunnel syndrome (causing 
pain and reduced sensation in thumb or first 2/3 fingers –often wakes people in the 
night)   
Can get one sort of symptoms (white finger, tingling and loss of use, joint problems; or two 
or three) 
 
Facilitate discussion on reducing the risk of HAVS  
 
 Risks come from using hand-held or hand guided power tools and machines  
 “You are particularly at risk if you regularly operate: Hammer action tools for more 
than about 15 minutes per day; or some rotary and other action tools for more than 
about one hour per day” (extract from HSE web pages) 
 
Ways to reduce risk 
 
 What does your company do? E.g. do they label the equipment with a traffic light 
system? If you don’t know, ask! 
 Remember that using different equipment during the day adds up 
 Alternate vibrating work with other work (but that doesn’t mean you can do longer 
overall) 
 Maintain tools – make sure drills are centred, make sure bits are not damaged, 
make sure bits are sharp 
 Use the right tools – e.g. drilling blue brick might need a different bit than drilling 
softer brick, concrete 
 Make sure the bit or blade matches the tool (using bits that don’t match the drill can 
increase vibration levels substantially) 
 Keep warm and use suitable protective clothing 
 Avoid smoking, especially when at work and/or cold (smoking reduces circulation)  
and makes any recovery from vibration related symptoms even less likely   
 Take breaks and use welfare facilities provided 
 Have regular health checks. 
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c) Abstract conceptualization – draw conclusions with help of slides, texts. 
 What have you learnt about HAVS? 
 What aspect do they think they will remember most? 
 What might you do differently? 
 Summarise with a description of the condition. Include aspects relating to 
o Causes and Prevention 
o Progression 
o Impact both on working life and home life. 
o References for further information 
 
d) Active experimentation –  
 Give LUSKInS leaflet to take home to read  
 May also have a few questions for students to answer on what they have learnt 
(homework) 
 
Close 
Collect together: Simulations and informed consent forms 
Thank the learners for their participation in the study. 
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Appendix 6.1: Course checklist 
Scaffolding course checklist 
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Appendix 6.2: Extracts from a Health and Safety workbook 
 
a) Contents of Health and Safety workbook 
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b) Example of legislation questions 
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c) Example of questions on PPE 
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d) Examples of questions on “Where does Health & Safety start” 
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Appendix 6.3: Scaffolding drawing for use in practical exercise 
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Appendix 6.4: Risk assessment form 
 
 
  
 
349 
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Appendix 6.5: List of tools and materials for erection of independent scaffold 
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Appendix 6.6: Erection procedure for independent scaffold 
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Appendix 7.0 Findings from evaluation of recommendations, typology and conceptual framework  
Validation of findings, recommendations, typology of learner preferences (Table 7.4) & conceptual framework (Figure 7.1)
           
Recommendation 1: For the training of construction apprentices, efforts should be made to incorporate and increase the use of training strategies that provide the learners 
with opportunities to actively participate in their own learning as well as to physically handle objects related to their learning (e.g. hands on simulations) thus allowing the 
learners to exploit their practical strengths and kinaesthetic learning styles. 
Guiding questions Participant Response 
How useful do you think this 
recommendation is, in terms of 
contributing towards improving 
the training of construction 
apprentices?  
OR 
Do you think the suggestion has 
any potential to contribute to 
improving the training of 
construction apprentices?  
OR 
To what extent do you agree 
with this recommendation? 
A “It’s interesting because I think everybody in the world agrees with you, like we need to do more to get these guys up on 
their feet, get them doing things you know. So, yeah I totally agree. It’s when it actually comes to adapting the training, 
that’s where whether it’s a confidence thing or whether it’s an organisational culture thing, it doesn’t tend to happen that 
much. So I think the recommendation is useful and I think it’s good that you’re gonna give it to the managers because 
some of the product managers are quite focussed on using like these PowerPoints – they don’t really know anything else, 
or how to get creative. They don’t really see how you can adjust different strategies for different courses and I think that's 
just a matter of experience. So the more this kind of information could come from different sources (calls for change) the 
better”. 
B “I definitely agree with this. Construction apprentices are typically those who have chosen the job because they enjoy 
practical things and lean through doing; as well as those who have struggled with traditional teaching methods in school. 
Many of them are happier doing rather than listening or watching”. 
C “Good, construction can be set in its ways in terms of using the quickest, tick box method and class room based. 
Recommendations like this can allow the consideration of methods that will actually take learning styles into account”. 
D “I agree. I don’t think there’s that much effort to use practical strategies in our courses, but  I also think traditional learning 
methods still have their place because some of the apprentices still expect the lecture, so it may be more about mixing it 
up. It would liven things up around here”. 
Conclusion All four respondents agreed that the recommendation would usefully contribute towards improving current 
training practices for construction apprentices. The respondents also confirmed that the suggested strategies 
are more suitable and effective for the learning of construction apprentices, who predominately show a 
preference for learning by doing or practice. They also highlighted the barriers to using more practical-based 
training – to do with the leadership holding traditional views about learning. 
  
 
353 
 
How easy would it be to 
implement the recommendation 
being put forward 
(Recommendation 1)? 
OR  
Are there any problems/barriers 
which may affect 
implementation of the 
suggestion? 
 
A “I wanna say yeah yeah definitely this could happen, but I think without the commitment, because this requires quite a lot 
of investment in giving a lot of people time to re-write and re-develop the training and boost people’s confidence… in how 
do you do this, how do you do things differently, how do you plan activities and stuff like that– I think it would be very 
difficult without the commitment from the top”. 
B “This sort of teaching takes more energy, commitment and planning, especially if training packages need to be re-
developed. Also, this form of teaching can be scary or even threatening to some trainers as it involves giving more control 
to the learners rather than the control remaining firmly with the trainer”. 
C “There may be cost barriers in terms of implementing the changes”. 
D “I think it’s the time that is gonna be required to adapt the courses because we do our courses back to back, so we don’t 
even get a lot of development time”.  
Conclusion The respondent’s comments re-emphasized the importance of organisational and management commitment as 
well as trainer competence to shift from current practice towards alternative, more active training methods. 
Recommendation 2: Training initiatives should take into account the diversity in learning preferences of learners as well as the different methods in which varied information 
needs to be communicated, in order to achieve more effective learning. 
How useful do you think this 
recommendation is, in terms of 
contributing towards improving 
the training of construction 
apprentices? OR 
Do you think the suggestion has 
any potential to contribute to 
improving the training of 
construction apprentices? OR 
To what extent do you agree 
with this recommendation? 
A “I absolutely agree with this. That’s why I don’t think you should do standardisation. It doesn’t work because we don’t have 
standardised learners….because you always get different learners” 
B “Yes it’s useful. Training needs to work for the whole class, not just those who match the learning style favoured by the 
teacher. Although most construction apprentices are practically focussed, there will be some who have different 
preferences and abilities. It is essential that ALL students in a class learn what is being represented, otherwise they could 
leave college with significant gaps in their knowledge base”. 
C “Useful, construction is a high risk industry and engaging learners in a style that is relevant to them will ensure that they 
are more engaged and that there is better uptake of information”.  
D “I totally agree with this, the apprentices we get come from all sorts of backgrounds and we should support all their 
learning needs”. 
Conclusion All four respondents affirmed that consideration of the diversity of learner preferences plays a key part in 
enhancing learning. 
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How easy would it be to 
implement the recommendation 
being put forward? 
OR  
Are there any problems/barriers 
which may affect 
implementation of the 
suggestion? 
A “I think it wouldn’t be that hard to implement. I mean from my experience and workshops I do around how we can target 
different types of learning styles, I think that would be quite easy to deliver really” 
B “I think this is potentially quite difficult, as it requires high input and commitment from instructors. Also, it will potentially 
take longer to cover the same material if it is being addressed in several different way”. 
C “Main barriers to implementation are the cost and time required” – as a bit of thinking time will be needed and training 
organisations may be unwilling to justify the costs and time involved in fundamentally changing the way they do things”.  
D “I am not really sure how easy it would be to do this, but I suppose with the right training it can be done”. 
Conclusion Again, the responses highlighted the importance of trainer competence in adopting alternative training 
strategies. Trainer A (comes from a teaching background), her response suggested she had a better 
understanding of how the recommendation can be easily implemented, whereas the other three appeared 
somewhat sceptical. 
Recommendation 3: To the extent possible, less engaging methods such as lecture-based and computer-based instruction should, in some manner incorporate active 
participation/interaction on the part of the learners, in order to enhance their learning experience as well as provide them with a holistic understanding of the fundamental 
subject knowledge. Examples of activities that can be used in conjunction with lecture-based instruction include interactive group exercises, feedback and conversation, 
problem solving in collaboration with peers or peer-assisted learning.  
How useful do you think this 
recommendation is, in terms of 
contributing towards improving 
the training of construction 
apprentices? OR 
Do you think the suggestion has 
any potential to contribute to 
improving the training of 
construction apprentices? OR 
To what extent do you agree 
with this recommendation? 
A “I think it is very useful, but from the way it’s worded, I can see some people saying like how exactly do we do that. So in 
your final comment, will you specify different examples e.g. group work, peer-assisted learning etc.?” 
B “This is probably a reasonable balance between the need to make sure learners are engaged and the need to cover a 
large amount of information. Training needs to include details as well as covering overall themes; it needs to increase 
knowledge as well as changing attitudes”. 
C “Very useful, more engaging methods increase engagement and therefore uptake of information”.  
D “I think sometimes learning through lectures may be appropriate. The learning method should depend on the outcome to 
be achieved, so it maybe that we need to be mixing it up more than we currently do, which  allows students to take 
ownership of their  learning while they are still supported. And it also ensures that they achieve in-depth knowledge of the 
issues”. 
Conclusion All respondents agreed that this recommendation is useful. Their responses also affirmed the importance of 
incorporating active, interactive training strategies into less engaging methods, as a way to engage learners and 
provide holistic knowledge and understanding. Respondent A’s suggestion was incorporated into the 
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recommendation. 
How easy would it be to 
implement the recommendation 
being put forward?  
OR 
Are there any problems/barriers 
which may affect 
implementation of the 
suggestion? 
A “It would be a matter of addressing the knowledge gaps that are there with some people and confidence gaps as well 
because it takes a lot of confidence to be able to run those kinds of exercises effectively and a lot of planning”. 
B “There is a risk of losing engagement from those who struggle with learning through lectures and similar methods, and 
they may then have a disruptive influence on the class. Other students may be quite happy with the lectures but feel 
threatened by the more active learning segments. In both cases, teacher skill and motivation is critical to keeping all 
students engaged”. 
C “Depends strongly on the competencies of the trainer, and the time available for training. Cost is also a factor for 
consideration which can have many iterations such as the cost of the trainer, the cost of upskilling them, and the 
unproductive time of the employees (may be a call to do training quicker rather than right)”  
D I suppose if all instructors get some training and development time it could be possible, but like I said at the moment our 
courses run back to back and it’s very difficult to get free time”. 
Conclusion Again, instructor competence was affirmed as a determining factor in the successful development and 
implementation of alternative, learner-centred training approaches. 
Recommendation 4: Fundamental changes are needed in how instructors (and those involved in the design and selection of OH training strategies) typically think about 
instruction, such that their focus shifts from primarily disseminating subject content to placing learners’ construction of their own understanding at the centre of the learning 
process. This may require that training providers/instructors receive relevant training to develop their understanding of the more progressive experiential and learner-centred 
training methods together with their underlying theoretical principles. 
How useful do you think this 
recommendation is, in terms of 
contributing towards improving 
the training of construction 
apprentices?  
OR 
Do you think the suggestion has 
any potential to contribute to 
improving the training of 
construction apprentices? OR 
A “Again I think it's a very useful recommendation. The problem is we have a culture here where most of our instructors and 
managers don’t come from an education background, they come straight off the tools and they don’t really know that 
much about education, which is why they insist that everyone runs standardised courses across the country, which is why 
we have such a reliance on PowerPoints now. Is it going to be easy to train these people and change their way of thinking 
– No! It’s really tough because I’ve been here for so many years and I keep saying you know there’s so many things that 
we could do and it just falls on deaf ears. It’s demotivating really”. 
B “This is extremely important – from some of the training I have observed, lack of expertise from the instructors is a major 
barrier, especially for those whose own experience of education is narrow or dull. The instructors involved with 
construction apprentices are typically former construction professionals rather than teaching professionals and this 
influences their skills and teaching style”. 
C “Useful, you can’t expect the industry to adopt these training methods if the trainers don’t have the competencies to do it”.  
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To what extent do you agree 
with this recommendation? 
D “This is useful because at the moment the instructors have very little room for manoeuvre. Changes will have to be made 
at the top as well if any real changes are to happen. The instructors really don’t have that much authority”. 
Conclusion All the participants agreed that this is a useful recommendation. Most importantly, their comments highlighted 
the problems with leaders and trainers who hold traditional views of training, and create barriers for 
opportunities to create and utilise more progressive learner-centred training strategies for construction 
apprentices 
How easy would it be to 
implement the recommendation 
being put forward? 
OR  
Are there any problems/barriers 
which may affect 
implementation of the 
suggestion? 
 
A “On a practical level it would be quite easy, you just need to give people some training really but on an 
organisational/institutional level, it’s kinda difficult because you need everybody to agree, support and provide the 
resources – so that’s tough. But if everyone agrees and provides the resources, then it’s doable. But a lot of people are 
happy just to carry on. I mean for the instructors, you could just have like a one week or two weeks course where you just 
teach the instructors these teaching strategies. How easy would it be to address that skills gap without giving people a lot 
of time off – I don’t know!” 
B “This is potentially quite difficult to address. Some teaching staff may find the need to take on board new skills threatening 
and difficult. Also, there may be substantial costs and time commitment involved to provide training to teachers to raise 
their skills to this level.” 
C “I think cost is going to be a big issue if everyone has to be upskilled”. 
D “I think with the culture that we have here, there will be a lot to change and sometimes people are not comfortable with 
change which can make it difficult”. 
Conclusion The participants identified possible barriers to the implementation of the recommendation to include the lack of 
commitment/willingness among managers and instructors to change their training practices as well as the 
significant cost associated with re-training the instructors and re-developing the training packages. 
All recommendations (1-4) 
Overall, do you think the 
suggestions being put forward 
would be helpful in your role as 
instructor? 
A “Yes, absolutely”. 
B “Yes I think so”. 
C “Yes, engagement helps people to learn, understand and remember” 
D “Yes, it would liven things up a bit around here”. 
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Conclusion All four respondents agreed that the recommendations being put forward would be helpful in their job roles. 
Do you have any other 
comments or suggestions which 
may contribute towards 
improving the training for 
construction apprentices? 
A “I think what I mentioned earlier, like everything has to come from the top-down. Any real organisational change has to 
come from the top. And the vocational instructors need more support to develop their teaching skills because some of 
them are really interested in improving what they do but they don’t really get the opportunity within the confines of their 
job”.  
B “No”. 
C “Consider the task they are undertaking and how to make training relevant from that point of view so that the information 
sinks in and it is not just the methods that are considered”. 
D “No”. 
Conclusion Respondent A re-emphasised the importance of management commitment in any efforts to change and improve 
the prevailing training approaches. Respondent C emphasised the importance of training that is relevant to the 
task.  
The typology of learners’ styles of learning (Table 7.4) 
Question Participant Response 
How useful and practical do you 
think the typology presented in 
Table 7.1 is, in terms of 
providing a practical guide for 
the selection of training 
methods? 
A “Yes, it’s very useful and practical. I like that you show the highly engaging and low engaging methods, it’s quite blatant 
really that these methods are high engagement and these are lower. I mean we cover these things in teacher training but 
once you get into the job and you’re busy you kinda forget about it. I was actually gonna ask if I do some workshops with 
the instructors, if I can borrow this cos I think it’s good, it’s clear”.  
B “It is useful – it is easy to see clearly what the minimum different styles which might be needed to cover the whole class. It 
is also clear which might be the most important for a class where one or two styles are favoured strongly. It would be 
useful for a class to conduct an assessment of their preferred styles at the beginning of their time at college, so that the 
teacher can consider this when planning lessons”. 
C “Useful, I think in the past people would have been put off by having to review texts or actually look up the most relevant 
methods. As an easy reference approach this works well”. 
D “It’s clear and easy enough to understand, so I think it’s useful”. 
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Conclusion All the participants agreed that the typology of learner preferences is a useful and practical tool. 
Based on your experience, 
which of the various training 
strategies shown would be the 
most effective in the training of 
construction apprentices? 
A “I would say simulations definitely, hands-on demonstrations, group tasks and sometimes peer-assisted learning. Some 
people like computer-based training because they can do it at their own pace but I wouldn’t do a whole course based on 
that, but say maybe an hour or so would be okay”. 
B “Doing stuff, kinaesthetic methods”. 
C “Kinaesthetic is a good method to get an initial understanding. However, care needs to be taken to ensure that learners 
are actually taking in what is being taught rather than getting transfixed on a method or tool that is being used”. 
D “Definitely the high engagement methods, I mean these guys really don’t like being stuck in a classroom looking at books 
and presentations”.  
Conclusion The participant’s responses provided further support for this research’s proposition that construction 
apprentices commonly prefer to learn through action or doing (kinaesthetic learners) as opposed to learning 
through reading, writing and listening. 
Do you have any suggestions to 
improve the practicality of the 
proposed typology of learners’ 
styles of learning? 
A “No, I think it's good”. 
B “No”. 
C “No, seems practical and to have captured key points”.  
D “No”.  
Conclusion None of the participants had any additional suggestions to improve the typology.  
The proposed conceptual framework (Figure 7.1) 
With regards to construction 
apprentices, to what extent do 
you agree with the presentation 
shown in Figure 7.1, in terms of 
how the various strategies 
would contribute to their 
A “I agree with the issues that you raise and the way you have connected them, which shows what we need to take into 
consideration to provide better training”. 
B “This makes sense to me. The fact that less active methods are a lower priority than activity based is key, it is important 
that any lecture type teaching is kept to short periods. Particularly when teaching construction apprentices, these are the 
methods which are least likely to suit students, and if they lose attention and interest due to overlong presentations by the 
teacher, they may be difficult to reengage. However, those who prefer teaching by reading or listening are more likely to 
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interest, motivation, 
engagement, understanding 
and the overall achievement of 
learning outcomes? 
be able to reengage and catch up on their learning even if they are less engaged during practical segments”. 
C “Seems to have captured most of the internal and external factors”. 
D “I think it clearly show all the things we have to think about”.  
Conclusion All the participants agreed with the presentation shown. 
Are the elements identified in 
the framework (i.e. external and 
learning environment factors) 
important and relevant to the 
training of construction 
apprentices and the overall 
achievement of learning 
outcomes? 
A “Yes they are”. 
B “Yes. It is important to take a broad approach as the information being presented is important, and it is essential that 
apprentices ‘get it’ – these subjects are for real, not just ‘nice to have’. 
C “Yes, of course”.  
D “Yes, I think it’s good that your conceptual framework includes the traditional learning methods as well which I feel still 
have their place”. 
 Conclusion All participants agreed that the external and learning environment factors shown in the proposed framework are 
important and relevant to the training of construction apprentices and the overall achievement of learning 
outcomes. 
How can the proposed 
conceptual framework be 
improved to highlight other 
important issues related to the 
training of construction 
apprentices? 
A “I think that you present a good framework, and can’t think of how you can improve it”. 
B “Other issues to be considered include factors which affect individuals (such as mood, health, external influences) and 
also the physical environment – temperature, space design, physical comfort etc. I appreciate these may be beyond the 
scope of the thesis but they will influence learning”. 
C “Elements in the model are only linked in one direction, but I think to some extent there are possibly some feedback loops, 
especially between the learning outcomes and external factors….I think that some kind of evaluation of the training should 
take place, which feeds back to the next training cycle”.  
D “I think you cover the important elements in the model”. 
Conclusion Participant C’s suggestion was incorporated into the final framework (Figure, 7.1).  
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The proposed typology of learners’ styles of learning (Table 7.4)  & conceptual framework (Figure 7.1) 
Can you think of any negative 
implications of adopting the 
framework and typology of 
learning styles, in the 
implementation of training 
interventions? 
A “No. I mean I totally agree with what you have suggested and I think you’ve really captured the important things, like we 
need to do more to support both the learners and instructors. I’d really love to see a push for practical teaching across our 
centres coz that’s much better than what we’re doing at the moment!”. 
B “It will potentially be expensive to reconfigure training packages and to retrain instructors; and may result in anxiety 
amongst some teaching staff, It may also reduce the amount of subject matter that can be covered in the time available”. 
C “No, presents a practical model which to the best of my knowledge is missing in construction”.  
D “The cost of doing all these things”. 
Conclusion In general, the participants perceived the proposed framework and typology of learner preferences to have the 
potential to make a positive impact in terms of improving current training practices. The main concern was the 
cost that would be associated with implementing the suggested changes particularly in re-configuring training 
packages and training the instructors. 
Any other comments 
Finally, do you have any other 
comments you would like to 
make based on your 
participation in the study, and 
the findings and 
recommendations/proposed 
guides that have been put 
forward? 
A I will be looking forward to seeing what the product managers think of the things you have raised.  
B No. 
C No, all makes sense. 
D No. 
 
